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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


The following is a list of Journals from which abstracts are made (directly or 
indirectly) by the Chemical Society and the Society of Chemical Industry. 
The abbreviated titles printed in italics represent Journals abstracted by the 
Chemical Society, those printed in roman type being abstracted by the Society 
of Chemical Industry. Of the former Journals those indicated by an asterisk 
are also abstracted by the Society of Chemical Industry. 


ABBREVIATED TITLE. 
Abh. Bihm. Akad. . ‘ 
Abh. Deut. Naturwiss. Med. 

Ver. Bihmen. 

Acad, Sci. Fennicae 


Agric. Ledger . , , 

Agric. Res. Inst., Pusa Rep. 
(Bull. ) 

Allgem. Z. 
Malzfabr. 

Amer. J. Bot. . ‘ 

Amer. J. Dis. Children 

Amer. J. Pharm. 

Amer. J. Physiol. ° 

Amer. J. Publ. Health 

*Amer. J. Sci. 

Amer. Min. . ‘ 

Anal, Fis. Quim. i e 

Anal. Soc. Quim. Argentina 

*Analyst . e ‘ ‘ 

Annalen 

Ann, Bot. 

Ann. di Bot. 

Ann, Chim. ; . 

*Ann. Chim. Analyt. 

Ann. Falsif. ‘ 

Ann. Geol. Min. Russie 

Ann. hyg. pub. med. legale. 

Ann. Inst. Pasteur 

Ann. Physik 

Ann. Physique . ‘ . 

Ann. R. Staz. Chim. Agrar. 
Sperim. 

Ann. sci. Univ. Jassy ‘ 

Ann. Soc. Geol. Belg.: Publ. 
rel. au Congo Belge 

Apoth. Zeit. . ° ‘ 

Arb. Gebiet. Physik, Math. 
Chem 


Bierbrau. u. 


Arch. Anat. Physiol. . 
Arch, Chem. Mikros. . 
Arch, Entw.-mech. Org. . 
Arch. expt. Path. Pharm. . 


Arch. Farm. sperim. Sci. aff. 
Arch, Fisiol. . /. R 
Arch, Int. Med. 

Arch. ital. Biol. a . 
Arch, Med. Pharm. milit. . 
Arch. Néerland, : 


JOURNAL. 


Abhandlungen der Bohmischen Akademie. 

Abhandlungen der Deutschen Naturwissenschaftlichen 
und Medizinischen Verein, Béhmen. 

Acta Societatis Scientiarum Fennicae. 

Agricultural Bulletin of the Federated Malay States. 

Agricultural Journal of India. 

Agricultural Ledger. 

Agricultural Research Institute, Pusa, Report and 
Bulletins. 

Allgemeine Zeitschrift fiir Bierbrauerei und Malz- 
fabrikation. 

American Journal of Botany. 

American Journal of Diseases of Children. 

American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Public Health. 

American Journal of Science, 

American Mineralogist. 

Anales de la Sociedad Espanola Fisica y Quimica. 

Anales de la Sociedad Quimica Argentina. 

Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annals of Botany. 

Annali di Botanica. 

Annales de Chimie. 

Annales de Chimie Analytique. 

Annales des Falsifications. 

Annuaire de la Géologie et de la Minéralogie de Russie, 

Annales @’hygiéne publique et de médicine légale. 

Annales de l'Institut Pasteur. 

Annalen der Physik. 

Annales de Physique. 

Annali della R. Stazione Chimico Agraria Sperimen- 
tale di Roma. 

Annales scientifiques de l'Université de Jassy. 

Annales de la Société géologique de Belgique: Publi- 
cations relatives au Congo Belge. 

Apotheker-Zeitung. 

Arbeiten aus dem Gebiete der Physik, Mathematik 
und Chemie. 

Archiv fiir Anatomie und Physiologie. 

Archiv Chemie und Mikroskopie. 

Archiv fiir Entwicklungsmechanik der Organismen. 

Archiv fiir experimentelle Pathologie und Pharma- 
kologie. 

Archivio di Farmacologia sperimentale e Scienze affini. 

Archivio di Fisiologia. 

The Archives of Internal Medicine. 

Archives italiennes de Biologie. 

Archives de Médicine et de Pharmacie militaires. 

— Néerlandaises de sciences exactes et natu- 
relles, 


394966 


JOURNALS FROM WHICH APSTRACTS ARE MADE. 


ABBREVIATED TITLE. JOURNAL. 
Arch, Néerland. physiol. . Archives Néerlandaises de physiologie de homme et 
des animaux. 


*Arch. Pharm. . Archiv der Pharmazie. 

Arch. Sci. biol. Petrograd . Archives des Sciences en Petrograd. 

Arch, Sci. phys. nat. . Archives des Sciences physiques et naturelles. 

Arch. Suikerind. Ned. Indie aa <™ voor de Suikerindustrie in Nederlandsch- 
ndié. 


Arkiv. Kem. Min. Geol, , Arkiv. for Kemi, Mineralogi och Geologi. 

* Atti R. Accad. Lincei . Atti della Reale Accademia dei Lincei. 

Atti R. Accad. Sci. Torino Atti della Reale Accademia delle Scienze di Torino. 
Atti R. Ist. Veneto Sci. . Atti del Istituto Veneto di Scienze, Ettere ed Arti. 
Aust. Pharm. Notes . . Australian Pharmaceutical Notes and News. 

Beitr. Min. Japan. . Beitriige zur Mineralogie von Japan. 

Berg. Hiittenm. Rundsch. . Berg- und Hiittenmannisches Rundschau. 

Berichte der Deutschen chemischen Gesellschaft. 


* Ber. ‘ P ‘ 
Ber. Deut. bot. Ges. . Berichte der Deutschen botanischen Gesellschaft. 
*Ber. Deut. pharm. Ges. . Berichte der Deutschen pharmazeutischen Gesell- 
schaft. 
Ber. Deut. physikal. Ges. . Berichte der Deutschen physikalischen  Gesell- 
schaft. 
Ber. Oberhess. Ges. Natur. Berichte der Oberhessischen Gesellschaft fiir Natur- 
Heilkunde. und Heilkunde zu Giessen. 
Ber. Ohara Inst. landw. Berichte des Ohara Instituts fiir landwirtschaftliche 
Forsch. Forschungen. 


Ber. Stichs. Ges. Wiss. . Berichte iiber die Verhandlungen der Siichsischen 
Gesellschaft der Wissenschaften. 

Berlin. Klin. Woch. . . Berliner Klinische Wochenschrift. 

*Bied. Zentr. . ° . Biedermann’s Zentralblatt fiir Agrikulturchemie und 
rationallen Landwirtschafts-Betrieb. 

Biochem. Bull. . . . Biochemical Bulletin. 


*Biochem. J. . ‘ . Biochemical Journal. 

*Biochem. Zeitsch. . . Biochemische Zeitschrift. 

Bd. of Trade J. . . Board of Trade Journal. 

Bol. Acad. Nac. Ciencias, Boletin de la Academia Nacional des Ciencias, Cordoba. 
Cordoba. 

*Boll. Chim. farm. . - Bolletino Chimico farmaceutico. 

Boll. Soc. Geol. Ital. - Bolletino della Societa Geologica Italiana. 

Boll. Soc. Med. -Chirarg. . Bolletino della Societa Medico- -Chirurgica, Pavia. 

Bot. Centr. ‘ . Botanisches Centralblatt. 

Bot. Gaz. . : , . Botanical Gazette. 

Brass. Malt. . 5 . Brasserie et Malterie. 

Brau- u. Malzind. . . Brau- u. Malzindustrie. 

Braunkohle . 2 . Braunkohle. 

*Brennstoff-Chem. . . Brennstoff-Chemie. 

Brewers’ J. ; ‘ . Brewers’ Journal. 

Brit. J. Phot. . . . British Journal of Photography. 


Brit. Med. J... . . British Medical Journal. 

Brit. Pat. . a . British Patent. 

Buletinul Chim. - . Buletinul Chimie. 

Bul. Soc. Chim. Roménia . Buletinul Societaitei de Chimie din Rominia. 

Bul. Soc. Romane Stiin. . Buletinul Societatii Romane de Stiinte. 

Bull. Acad, roy. Belg. . Academie royale de Belgique—Bulletin de la Classe ) 
des Sciences. 


Bull. Acad. Sci. Cracow . Bulletin international de l’Académie des Sciences de 
Cracovie. ( 
Bull. Acad. Sci. Petrograd, Bulletin de l’Académie Impériale des Sciences de 
Petrograd. P 
Bull, Acad, Sci. Roumaine Bulletin de la Section Scientifique de l'Académie ‘ 


Roumaine, 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. Vv 


ABBREVIATED TITLE. 
Bull. Agric. Intell. 


Bull. Assoc. Chim. Sucr. . 


Bull. Bureau of Standards 
(U.S.A.). 

Bull. Com. Géol. Finlande . 

Bull. Forest Exp. Stat. 
Meguro. 

Bull. gén. Thérap. 


Bull. Geol. Inst. Univ. Up- 
sala. 

Bull. Geol. Soc. Amer. 

Bull. Geol. Survey, U.S.A. 

Bull. Geol. Survey, West 
Australia. 

Bull. Imp. Inst. ‘ 

Bull. Johns Hopkins Hos- 
pital. 

Bull. School Mines and 
Met., Univ. Missouri 

Bull. Sci. Pharmacol. 

* Bull. Soc. chim. : 

*Bull. Soc. chim. Belg. 

Bull. Soc. chim. biol. 

Bull. Soe. d’Encour. . 


Bull. Soc. frang. Min. 
Bull. Soc. Frane. Phot... 
Bull. Soe. Ind. Mulhouse . 
Bull. Soc. Ind. Nord . 


Bull. Soc. Oural. Sci. Nat. 
Bull. Soc. Pharm. Bordeaux 


Bull. Wellcome Trop.Res.Lab. 

Cairo Sci. J. 

Canada Dept. Mines Publ. . 
*Canadian Chem. J. . . 
Canadian Med. Assoc. J. 

Caontchouc et Gutta-Percha 

*Centr. Bakt. Par. ; 


Centr. Min. 


Centr. Zuckerind. 

Ch. of Comm. J. 

Chem. App. 

Chem. Erde 

Chem. Ind. ‘ 

*Chem. and Met. Eng. 
*Chem. News . 

Chem. Trade J.. 

Chem. Umschan Fett- Ind. 


*Chem. Weekblad 
*Chem.- Zeit. 


JOURNAL. 
Bulletin of the Bureau of Agricultural Intelligence and 
of Plant Diseases. 
Bulletin de l’Association des Chimistes de Sucre et de 
Distillerie. 
Bulletin of the Bureau of Standards (U.S.A.). 


Bulletin de la Commission Géologique de Finlande. 

Bulletin of the Forest Experiment Station, Meguro, 
Tokyo. 

Bulletin général de Thérapeutique médicale, chir- 
urgicale, obstétricale. 

Bulletin of the Geological Institution of the University 
of Upsala. 

Bulletin of the Geological Society of America. 

Bulletin of the U.S. Geological Survey. 

Bulletin of the Geological Survey, West Australia. 


Imperial Institute Bulletin. 
Bulletin of Johns Hopkins Hospital. 


julletin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences Pharmacologiques. 

Bulletin de la Société chimique de France. 

mae de la Société chimique de Belgique. 

Bulletin de la Société de chimie biologique. 

Bulletin de la Société d’Encouragement pour 1’In- 
dustrie Nationale. 

Bulletin de la Société francaise de Minéralogie. 

Bulletin de la Société Francaise de Photographie. 

Bulletin de la Société Industrielle de Mulhouse. 

Bulletin de la Société Industrielle du Nord de la 
France. 

Bulletin de la Société Ouralienne des Amateurs des 
Sciences Naturelles 4 Catherineberg. 

Bulletin des Travaux de la Société de Pharmacie de 
Bordeaux. 

Bulletin of the Wellcome Tropical Research Laboratory. 

Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Chemical Journal. 

Canadian Medical Association Journal. 

Le Caoutchoue et le Gutta-Percha. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

ee ag fiir Mineralogie, Geologie und Palaeonto- 

ogie. 

Centralblatt fiir Zuckerindustrie. 

Chamber of Commerce Journal. 

Chemische Apparatur. 

Chemie der Erde. 

Chemische Industrie. 

Chemical and Metallurgical Engineering. 

Chemical News. 

Chemical Trade Journal. 

Chemische Umschau iiber die Fett- und Harz-Indus- 
trie. 

Chemisch Weekblad. 

Chemiker-Zeitung. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. JOURNAL. 
Chem. Zeitsch. . ‘a . Chemische Zeitschrift. 


*“Chem. Zentr. . : . Chemisches Zentralblatt. 
Chem. and Drug. ; . Chemist and Druggist. 
Chemik Polski. = . Chemik Polski. 

*Chim. et Ind. . ; . Chimie et Industrie. 


Collegium . . ‘ . Collegium. 


*Compt. rend. 


Compt. rend. Soc. Biol. 


démie des Sciences. 


de Biologie. 


Comptes rend. Trav. Lab. Comptes rendus des Travaux de Laboratoire de Carls- 
Carlsberg berg. 

DEP. . , , F ren Reichs-Patent. 

= \ aaa S. Australia, Department of Chemistry, South Australia, Bulletins. 

ull. 

Deut. med. Woch. ; . Deutsche medizinische Wochenschrift. 

Econ. Geol. . Economic Geology. 

Econ. Proc. Roy. ‘Dubl. Soc. Economic Proceedings of the Royal Dublin Society. 

Elektrochem. Zeits. . . Elektrochemische Zeitschrift. 

Engineering ‘ . . Engineering. 

Eng. and Min. J. , : Engineering and Mining Journal. 

Exper. Stat. Rec. ‘ ° Experimental Station Record. 

Farber-Zeit. ° ° . Farber-Zeitung. 

Farben-Zeit. . . . Farben-Zeitung. 

Feuerungstechnik . . Feuerungstechnik. 

Flora ‘ ‘ . . Flora. 

Fildtani Kézliny , . Foldtani Kozliny. 

Fr. Pat. , . . French Patent. 

Gas J. , , . Gas Journal. 

Gas World . . ; . Gas World. 

*Gazetta . . Gazzetta chimica italiana. 

Geol. Fir. Fork. Geologiska Fireningens i Stockholm Forhandlingar. 

Geol. Mag. . , , . Geological Magazine. 

Gerber Gerber. 


*(tiorn. Chim. Ind. Appl. . 


Gummi-Zeit. . - Gummi-Zeitung. 

Handi, Vijft. Nat. . Handelingen van het Vijftende Natuur. 

Hawaii Agric. Exp. Stat. Hawaii Agricultural Experiment Station Bulletins. 
Bull. 

Heart . ° ‘ - Heart. 

Helv. Chim. Acta P . Helvetica Chimica Acta. 

Hyg. Rundsch... ‘ . Hygienische Rundschau. 

Indian J. Med. Res. . Indian Journal of Medical Research. 

India-rubber J. . . India-rubber Journal. 

Int. SugarJ.  . ‘ . International Sugar Journal. 

Int. Zeitsch. phys.-chem. Internationale Zeitschrift fiir physikalisch-chemische 
Biol. Biologie. 

Iron Steel Inst. Carnegie Iron and Steel Institute, Carnegie 
Schol. Mem. Memoirs. 

Jahrb. Geol. Reichsanst. . Jahrbuch der geologischen Reichsanstalt. 

Jahrb. Min. ° - Neues Jahrbuch fiir Mineralogie, Geologie 

Palaeontologie. 


Jahrb. Min. Beil.-Bd. 


Jahrb. 
trontk. 

Jahrb. wiss. Bot. . ‘ . Jahrbuch fiir wissenschaftliche Botanik. 

Jahresber. 
Kultur. 


ontologie, Beilage- Band. 


Radioaktiv. Elek- Jahrbuch der Radioaktivitit und Elektronik. 


lindische Kultur. 


Comptes rendus hebdomadaires des Séances de 1’Aca- 


Comptes rendus hebdomadaires de Séances de la Société 


Giornale di Chimica Industriale ed Applicata. 


Neues Jahrbuch fiir Mineralogie, Geologie und Palae- 


Ges. vaterl. Jahresbericht der schlesischen Gesellschaft fiir vater 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. vii 


ABBREVIATED TITLE. 

Jernk. Ann. ‘ 

*J. Agric. Res. . 

*J. Agric. Sci. ‘ 

J. Amer. Ceram. Soc. . 

* J. Amer. Chem. Soc. ‘. 
J. Amer. Leather Chem. 

Assoc. 

J. Amer. Med. Assoc. ‘ 
J. Assoc. Off. Agric. Chem. 


*J. Biol. Chem. . 

J. Board Agric. . 

J. Canad. Min. Inst. 

J. Chem. Ind. Tokyo . : 
J. Chem. Met. Soc. 8. Africa 


J. Chim. physique 
J. Coll. Agric. Tohoku 


J. Coll. Agric. Tokyo . 
J. Coll. Eng. Univ. Tokyo 
*J. Coll. Sci. Tokyo 


J. Exp. Med. 

*J, Franklin Inst. 
J. Gasbeleucht. . 
J. gen. Physiol. . 
J. Genetics . 

J. Geol. . 

J. Geol. Soc. Tok: yo 


J. Hygiene . . . 

*J. Ind. Eng. Chem. .« 

*J, Ind. Inst. Sci. 

J. Inst. Brewing 

J. Inst. Petroleum Tech. 

J. Landw. . 

J. Marine Biol, Assoc. U. K. 


J. Med. Res. 

J. Path. Bact. 

J. Opt. Soc. Amer. 
*J, Pharm. Chim. 

J. Pharm. Expt. Ther. 


*J. Physical Chem. 

J. Physiol. . ° , 

J. Physiol. Path. gén. . 

*J. pr. Chem. . 

J. Proc. Asiatic Soc. Bengal. 


J. Roy. Agric. Soc. ° 

J. Roy. Army Med. Corps . 

J. Roy. Hort. Soc. 

J. Roy. Soc. New South 
Wales. 

J. Roy. Soc. West Australia 


JOURNAL. 


Jern-kontorets Annaler. 

Journal of Agricultural Research. 

Journal of Agricultural Science. 

Journal of the American Ceramic Society. 

Journal of the American Chemical Society. 

Journal of the American Leather Chemists’ Associa- 
tion. 

Journal of the American Medical Association. 

Journal of the Association of Official Agricultural 
Chemists. 

Journal of Biological Chemistry, New York. 

Journal of the Board of Agriculture. 

Journal of the Canadian Mining Institute. 

See Kogy6-K wagaku-Zasshi. 

Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 

Journal de Chimie physique. 

Journal of the College of Agriculture, Tohoku Impe- 
rial University, Japan. 

Journal of the College of Agriculture, Tokyo Imperial 
University, Japan. 

one the College of Engineering, University of 
Tokyo. 

Journal of the College of Science, Imperial University 
of Tokyo. 

Journal of Ex; erimental Meiicine. 

Journal of the Franklin Institute. 

Journal fiir Gasbeleuchtung und Wasserversorgung. 

Journal of general Physiology. 

Journal of Genetics. 

Journal of Geology. 

Chishitsugaku Zasshi (Journal of the Geological 
Society of Tokyo). 

Journal of Hygiene. 

Journal of Industrial and Engineering Chemistry. 

Journal of the Indian Institute of Science. 

Journal of the Institute of Brewing. 

Journal of the Institute of Petroleum Technologists. 

Journal fiir Landwirtschaft. 

Journal of the Marine Biological Association of the 
United Kingdom. 

Journal of Medical Research. 

Journal of Pathology and Bacteriology. 

Journal of the Optical Society of America. 

Journal de Pharmacie et de Chimie. 

Journal of Pharmacology and Experimental Thera- 
peutics. 

Journal of Physical Chemistry. 

Journal of Physiology. 

Journal de Physiologie et de Pathologie générale. 

Jourval fiir praktische Chemie. 

Journal and Proceedings of the Asiatic Society of 
Bengal. 

Journal of the Royal Agricultural Society. 

Journal of the Royal Army Medical Corps. 

Journal of the Royal Horticultural Society. 

Journal and Proceedings of the Royal Society of New 
South Wales. 

Journal of the Royal Society of West Australia. 


Vili 


ABBREVIATED TITLE. 
*J. Russ. Phys. Chem. Soc. 


J. Scot. Met. Soc. ‘ ‘ 
J. Soc. Arts ‘ ‘ ‘ 
J. Soc. Dyers and Col. . 
J.Soc. Leather Trades Chem. 
J. Soc. Glass Technology 
J. S. African Assoc. Anal, 
Chem. 
J. Textile Inst. . ‘ é 
J. UsinesGaz . - ° 
J. Washington Acad. Sci. . 
J. West Scotland Iron Steel 
Inst. 
K. Svenska 
Handl. 
Kentucky Exp. Stat. Bull. 
Keram. Rundsch. e : 
Kew Ball. e 
Kongl. Landtbr. 
Tidskr. 
Kogy6-Kwagaku-Zasshi 
Chem. Ind. Japan). 
* Kolloid Zeitsch. . 
* Koll. Chem. Beihefle 
Kosmos . P ° 
Kiihn- Archiv 
Kunststoffe 
Lancet ‘ 
Landw. Jahrb. . 
Landw. Versuchs.-Stat. 
Leather Trades Rev. 
Le Radium ‘ ‘ 
Local Govt. Bd. Reports 
Louisiana Bull. . Ps 
Louisiana Planter 
Lunds, Univ. Arsskr. . 
Math. és Termés. Ert. 


Vet.-Akad. 


Handl. 
(J. 


Medd. K. Vetenskapsakad. 
Nobel-Inst. 
_ Medd. on Grinland 
Med. Chron. 
Med. Klinik . ‘ 
Mem. Acad, Sci. Petrograd. 


Mem. Accad. Lincei . 
Mem. Accad. Sci. Torino 


Mem. Coll. Sci. Kyété 

Mem. Coll. Sci. and Eng. 
Kyoté Imp. Univ. 

Mem. Dept. Agric. India . 

Mem. Manchester Phil. Soc. 


Mem. Soc. Ing. Civ. . 


Mem. Soc. Natur. Kiev . 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


JOURNAL. 
Journal of the Physical and Chemical Society of 
Russia. 
Journal of the Scottish Meteorological Society. 
Journal of the Royal Society of Arts. 
Journal of the Society of Dyers and Colourists. 
Journal of the Society of Leather Trades Chemists. 
Journal of the Society of Glass Technology. 
Journal of the South African Association of Analytical 
Chemists. 
Journal of the Textile Institute. 
Journal des Usines & Gaz. 
Journal of the Washington Academy of Science. 


Journal of the West of Scotland Jron and Steel 
Institute. 

Kongliga Svenska Vetenskaps Akademiens Hand- 
lingar. 


Kentucky Experimental Station, Bulletin. 
Keramisch Rundschau. 

Kew Bulletin. 

See Bull. Agric. Intell. 


Kogy6-Kwagaku-Zasshi (Journal of Chemical Industry, 
Japan). 

Kolloid Zeitschrift. 

Kolloid-chemische Beihefte. 

Kosmos (Lemberg). 

Kiihn-Archiv. 

Kunststoffe. 

The Lancet. 

Landwirtschaftliche Jahrbiicher. 

Die landwirtschaftlichen Versuchs-Stationen. 

Leather Trades Review. 

Le Radium. 

Local Government Board Reports. 

Louisiana Bulletin. 

Louisiana Planter. 

Lunds Universitets Ars-skrift. ; 

Mathematikai és Természettudomanyi Ertesité, Buda- 


pest. 

Meddelanden fran Kongl- Vetenskapsakademiens Nobel- 
Institut. 

Meddelser on Groénland. 

Medical Chronicle. 

Medizinesche Klinik. 

Mémoires de |’Académie Impériale des Sciences de 
Petrograd. 

Memorie della Reale Accademia dei Lincei. 


Memorie della Reale Accademia delle Scienze di 
Torino. 

Memoirs of the College of Science, Kydtd Imperial 
University. 


Memoirs of the College of Science and Engineering, 
Kyoté Imperial University. 

Memoirs of the Department of Agriculture in India. 

Memoirs nnd Proceedings of the Manchester Literary 
and Philosophical Society. 

Mémoires de la Société des Ingénieurs Civils de 
France. 

Mémoires de la Société des Naturalistes de Kiev. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


PART I. 


Organic Chemistry. 


Thermal Expansion of [Solid] Paraffin and Solutions of 
[Solid] Paraffin. W. von Piorrowski (Zeitsch. physikal. Chem., 
1919, 98, 596—606).—The specific gravity of nine specimens of 
solid paraffin, from naphtha, with varying points of solidification 
(50°5—64-0°), has been determined at temperatures between 18° 
and 67°, and the results compared with those found by Zietkowski 
for the paraffin obtained from lignite tar (Diss., Freiberg, 1900). 
It is found that the coefficient of expansion of solid naphtha 
paraffin lies between 0°000842 and 0°005108. Lignite paraffin 
when melted has a coefficient of expansion about twice as large as 
that of naphtha paraffin, but for the two solids the values are about 
the same. The dependence of the specific gravity of solutions on the 
temperature in the case of solvents of high specific gravity may be 
expressed by an equation based on the mixture law. In the case of 
solvents of low specific gravity, irregularities are found in the neigh- 
bourhood of the melting point. The specific gravity of solutions at 
temperatures above the melting point of the paraffin may be 
approximately calculated by the mixture law. J. F. S. 


Low Temperature Carbonisation. Tern (Ber. 1919, 52, 
[B|, 1836).—The principles of the process described by Fischer and 
Gluud (A., 1919, i, 377) were first applied by the author on the 
factory scale in 1910. J.C. W. 
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ayi-Tribromopentane from ac-Dibromopentane. Ju ius 
von Braun and Georc Kirscusaum. (Ber., 1919, 52, [B], 
1713—1716).—Tribromides of the type 

CH,Br-CHBr-[CH,],°CH,Br 
react with magnesium to form Grignard compounds of the formula 
CH,-CH-[CH,|,°CH,*MgBr, which may be converted into iodides, 
—CH,I, by means of iodoacetonitrile (see A., 1912, i, 434). From 
the magnesium compound or the iodide it would be possible to 
synthesise substances containing unsaturated alkyl groups, and con- 
sequently the authors have sought for methods whereby the tri- 
bromides of the desired type might be prepared conveniently, and 
have found the most promising material to be the aw-dibromo- 
paraffins. These only react with bromine in the presence of iron 
wire, and then the reaction is vigorous and so much bromine is 
lost that the process must be repeated. The position of the bromine 
atoms in the product is not what might be expected. In the case 
of ae-dibromopentane, for example, the product is ayé-tribromo- 
pentane, CH,Br-CH,-CHBr-CHBr-CHs, a stable oil with spicy 
odour, b. p. 120—124°/11 mm., and not the expected ade-compound, 
b. p. 128—132°/12 mm. (A., 1918, i, 164). Its constitution is 
proved by converting it into Ay-hexenoic acid, 
CH Me:.CH:-CH.,°CH.,°CO,H, 

through the Grignard reaction. J.C. W. 


Method of Producing Methyl Alcohol from Alkyl 
Formates. J. A. Curistiansen (U.S. Pat. 1302011).—Methyl 
alcohol is produced by treating an alkyl formate with hydrogen in 
the presence of a catalyst, for example, partly reduced copper at 
180°, H-CO,Me+2H,=2MeOH. The methyl formate may be 
produced by leading carbon monoxide and methyl alcohol vapour, 
at high pressure, over solid sodium methoxide, or by passing carbon 
monoxide into a solution of sodium methoxide in methyl] alcohol, 


CO + Me-OH = H-CO,Me. 


The Distillation of Aqueous Solutions of Ethylene 
Monochlorohydrin. J. Banxcexin and G. Rivar (Bull. Soc. chim., 
1919, [iv], 25, 552—-560).—The distillation of commercial aqueous 
solutions of ethylene monochlorohydrin gives a distillate passing at 
a fixed point (97°85°/760 mm.) containing 42% of the monochloro- 
hydrin, independent of the concentration of the original solution. 
These results are confirmed by figures obtained with solutions made 
from the pure monochlorohydrin, except that in this case the dis- 
tillate has a content of 41% of monochlorohydrin. Such a distillate 
has D™ 1:094. There is no direct evidence of the formation of a 
hydrate. W. G. 


Pinacolin Transformations. V. The Varying Affinity 
Demands of Aliphatic Radicles. Hans Merrwein (Annalen, 
1919, 419, 121—175).—It has been shown that the pinacolin trans- 
formation is caused by the direct loss of a hydrogen atom and a 
hydroxyl group from the molecule of the glycol, and subsequent 
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migration of a radicle. With symmetrical glycols, it is a matter of 
indifference as to which hydroxyl group is eliminated, but with 
unsymmetrical glycols of the type OH*CR,°CR,'-OH, two distinct 
products, CR,.R’/*CO-R’ and CRR,’/-CO-R, result, according as the 
one or the other hydroxyl group is expelled. In general, the less 
firmly attached group will be mainly or entirely eliminated, and 
the nature of the pinacolin produced therefore throws considerable 
light on the relative strength of the attachment of the hydroxyl 
groups. Since, however, these may be regarded as being bound by 
the residue of the affinity of the carbon atom which is not required 
by the alkyl groups, a direct method of comparing the affinity 
demands of various alkyl groups is provided. A series of com- 
parisons by this method is described in the present communication. 
It is found that the valency requirements of the normal alkyl 
groups diminish with increasing number of carbon atoms; this 
diminution, however, is not continuous, but exhibits a periodicity 
of such nature that the alkyl groups with an odd number of carbon 
atoms have greater affinity demands than those with an even 
number of carbon atoms. This apparent anomaly is, however, 
readily explained when the groups are formulated in the following 
manner, in which the light and heavy strokes represent the different 
affinity demands: 


H H H 
| @ 
H—C— H—O—t— ; 
| | | 
H H H 


if, now, the ”-propy!l group is considered as formed by the displace- 
ment of a hydrogen atom in methyl by the ethyl radicle, it is seen 
that it must have a greater valency requirement than the ethyl 
group, since the demand of the latter is less than that of the methyl 
group. By a similar line of reasoning, it is seen that the affinity 
requirement must diminish uniformly in the case of alkyl groups 
with side-chains 


H CH, CH, 
| | | 
CH,—-t— CH,—ct— CH,—c— , 
| | | 
WW H UH, 


and this appears to be the case as far as the evidence available 
allows conclusions to be drawn. 

[With Apvotr Scnwernuerm. |—The action of magnesium n-propyl 
bromide on methyl dimethylg!ycollate (compare Parry, T., 1911, 
99, 1171) leads to the formation of a mixture of as- dimethyldi-n- 
propylethylene glycol and dimethyl-n-propylethylene glycol, the 
Grignard compound behaving in part as a reducing agent and 
evolving propylene. The b. p.’s of the constituents lie so closely 
together that the substances cannot be separated by fractionation, 
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and the mixture was therefore submitted to the action of ice-cold 
concentrated sulphuric acid, whereby propyl isopropyl ketone, b. p. 
135—136° (semicarbazone, m. p. 119°), and a mixture of the 
theoretically possible pinacolins were obtained. The latter are con- 
veniently separated and approximately estimated by taking 
advantage of the great differences in the readiness with which they 
react with semicarbazide and the widely differing solubilities of the 
semicarbazones. aaa-Methyldi-n-propylacetone [methyl a-methy/l- 
a-propylbutyl ketone|, CMePr,*COMe, is an oil with a pronounced 
camphoraceous odour, b. p. 191°5—-192°, Dj’ 0°8351, np 1°42927 
(semicarbazone, coarse needles, m. p. 149—150°), whilst n-propyl 
aa-dimethylbutyl ketone, CMe,Pr*COPr, has b. p. 188-5—-189°, D? 
0°8295, n= 1°42634 (semicarbazone, slender needles, m. p. 104°). The 
ratio of the amounts of the latter to the former in the mixture is 
10:8. A similar ratio (11:8) was obtained by oxidising the mixture 
with boiling dilute nitric acid and separating the acids formed ; in 
this manner, aa-dimethylvaleric acid, b. p. 105—108°/14 mm., and 
a-methyl-a-n-propylvaleric acid, b. p. 118—122°/14 mm., m. p. 
43—44°, were obtained. A mixture of dimethylmonobutyl- 
ethylene glycol [B-methylheptane-By-diol], b. p. 109—113°/ 
10°5 mm., and as-dimethyldi-n-butylethylene glycol [B-methyl-y- 
butylheptane-By-diol|, m. p. 32—32°5°, b. p. 130°5—131°/9 mm., 
was prepared from magnesium n-butyl bromide and dimethyl- 
glycollic ester; the latter glycol yielded a mixture of pinacolins, 
which could be separated and approximately analysed by means of 
semicarbazide. Methyl-aa-di-n-butylacetone [y-methyl-y-butyl- 
heptane-B-one] forms a colourless oil with a peculiar, sweet odour, 
b. p. 107°5—108°5°/14 mm., D{° 0°8380, nj 1:43667 (semicarb- 
azone, coarse needles, m. p. 108°), the constitution of which is 
deduced by its oxidation with dilute nitric acid to a-methyl-a-n- 
butylvalerie acid, a viscous oil, b. p. 158—159°/18 mm. n-Butyl 
tert.-heptyl ketone [ee-dimethyldecane-t-one]| is a colourless, mobile 
oil, b. p. 105°5—106°5°/15 mm., Dj’ 0°8323, n> 1:°43420, and is 
transformed by nitric acid into aa-dimethylvaleric acid, b. p. 
120—122°/15 mm. The ratio of butyl tert.-heptyl ketone to 
methyldibutylacetone in the pinacolin mixture is approxim- 
ately 7:4. 

The investigation has been extended to tetraethylethylene glycol, 
since, according to Kohn (A., 1905, i, 928) and Samec (A., 1907, 
i, 746), this substance does not yield a true pinacolin, but an 
isomeric alkylene oxide. This supposition is based on the facts that 
it does not yield an oxime and is indifferent towards zinc ethyl. 
It is now shown however, that the glycol actually yields ethy] tert.- 
heptyl ketone [yy-diethylhexane-5-one], b. p. 194—195°, D? 0°8501, 
n2 1°43519, as is shown by the formation of aa-diethylbutyric acid, 
m. p. 38°, b. p. 121—122°/16 mm., D?*0°9119, n}* 1-42778 
(sodium salt, leaflets, +3H,O), when the latter is oxidised with 
dilute nitric acid. 

The relative firmness of attachment of the methyl and ethyl 
groups is further demonstrated in the behaviour of aa-diphenyl- 
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BB-methylethylethylene glycol \aa-di phenyl-B-methylbutane-aB-diol|, 
which is obtained as a colourless, very viscous oil, b. p. 202°/ 
12 mm., by the action of magnesium phenyl bromide on methyl 
methylethylglycollate. The glycol is transformed by concentrated 
sulphuric acid exclusively into aa-diphenyl-a-ethylacetone [-yy-dt- 
phenylpentane-5-one], coarse leaflets, m. p. 27°, b. p. 179°/11 mm. 
(semicarbazone, slender needles, m. p. 199—200°), the constitution 
of which is deduced from its conversion by sodium hypobromite 
into aa-diphenylbutyric acid, m. p. 172—173-5°, and from its 
transformation by soda-lime into aa-diphenylpropane, b. p. 
274—280°, and acetic acid. 

[With Fritz Kremers.|—As in previous cases, the action of 
magnesium m-propyl bromide on methyl 1-cyclopentanol-l-carb- 
oxylate gave rise to a mixture of “ propyltetramethyleneglycol ” 
[1-a-hydrorybutyleyclopentan-1-ol], Tee cH > C(OH)-CHPr-OH, 
and “as-di-n-propyltetramethyleneglycol”’ [1-a-hydrory-a-propyl- 
butyleyclopentan-1-ol], ys C(OH)-CPr,-OH, which could 
not be separated satisfactorily by fractional distillation, and was 
therefore immediately submitted to the dehydrating action of 
aqueous oxalic or concentrated sulphuric acids, the products of 
which were butyrylcyclopentane, colourless oil, b. p. 198° (oxime, 
colourless oil, b. p. 135—138°/21 mm., semicarbazone, slender 
needles, m. p. 110—111°), and a mixture of pinacolins, which were 
separated through their semicarbazones. 1 :1-Dipropylcycloheran- 
2-one is a colourless oil with an intense odour of peppermint, b. p. 
119—120°/17 mm., Di? 0°9062, nm? 1°46172 (semicarbazone, slender 
needles grouped in rosettes or large, transparent, apparently mono- 
clinic prisms, m. p. 182°), which is not readily oxidised by nitric 
acid to aa-dipropyladipic acid; that the acid is actually formed, 
however, could be shown by converting the product of oxidation 
into its dimethyl ester (b. p. 158—160°/18 mm.), transforming the 
latter into methyl dipropylcyclopentanonecarboxylate, and further 
into 2:2-dipropyleyclopentanone (A., 1913, i, 485), the semicarb- 
azone of which had m. p. 211°. 1-Butyryl-1-propylcyclopentane 
forms a colourless, volatile oil with an odour of peppermint, b. p. 
115—117°/18 mm., D? 0-°8952, nf 1:45544 (semicarbazone, m. p. 
116°), the constitution of which follows from its smooth oxidation 
to 1-propyleyclopentane-1-carboxylic acid, colourless needles, m. p. 
7°, b. p. 1429/18 mm. 

The action of magnesium ethyl bromide on methyl cyclohexan-1- 
ol-l-carboxylate (b. p. 96°/16 mm.) yielded a mixture of “as-di- 
ethylpentamethylene glycol” [1-a-hydrory-a-ethylpropyleyclohexan- 
l-ol] and “ethylpentamethylene glycol” [1-a-hydroxypropyleyclo- 
hexan-1-ol], which could be incompletely separated, since the latter 
gradually crystallised in needles, m. p. 61—63°. The yield of 
pinacolin was unusually poor, and separation of the mixture of 
ketones was readily effected, since only the propionyleyclohexanone 
(formed by loss of water from the residual “ ethylpentamethylene 
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glycol’’), colourless oil with the odour of amyl acetate, b. p. 196°/ 
atmospheric pressure, 88—89°/19 mm., D7 0°9105, mp 1°45304 
(semicarbazone, shining leaflets, m. p. 150—152°), proved capable 
of forming an oxime, four-sided plates; m. p. 70—72°. The por- 
tion which did not react with hydroxylamine consisted solely of 
1-propionyl-1-ethylcyclohexane, colourless oil with the odour of 
peppermint, b. p. 109—111°/21 mm., Di? 0°9178, n> 1°46292, the 
constitution of which follows from its unusually smooth oxidation 
to l-ethyleyclohexane-l1-carborylic acid, m. p. 39—40°, b. p. 140°/ 
15 mm. 

It has been shown previously (A., 1913, i, 485) that hydroxy- 
benzhydryleyclohexanol passes by loss of water into a so-called 
a-pinacolin, the corresponding oxide ; it has now been found possible 
to convert the latter into the true 8-pinacolin, 1-benzoyl-1-phenyl- 
cyclohezane, prisms, m. p. 73—74°, the constitution of which is 
deduced from its smooth fission by fusion with potassium hydroxide 
into phenylcyclohexane, m. p. 7°, b. p. 235—236°, and —o” 

H 


Catalytic Preparation by the Dry Way of Ethyl Ether. 
A. Matiue and F. pe Gopon (Bull. Soc. chim., 1919, [iv], 25 
565—568).—Aluminium oxide, as the catalyst, was prepared by 
heating commercial alum to 190—195°. Using a suitable amount 
of catalyst, disposed in four units, and heated in each case to 
190—195°, a yield of ethyl ether equivalent to 71:3% of the theory 
was obtained when using 95% alcohol. The yield depends rather 
on the weight of the catalyst employed than on the surface exposed. 
It is also dependent on the concentration of the alcohol used. 

W. G. 


Action of Methyl Alcohol on Sulphuryl Chloride and on 
Methyl Chlorosulphonate. R. Levaintant and L. J. Simon 
(Compt. rend., 1919, 169, 854—-857).—The action of methyl alcohol 
on sulphuryl chloride may be considered as occurring in two stages, 
namely, 

(1) SO. Cl, + MeOH = OMe:SO,Cl + HCl, 

(2) OMe-SO,Cl+ MeOH = Me. SO, + HCI. 

Another reaction, more important than that represented in (2), 
occurs, however, OMe*SO,Cl+ MeOH=MeHSO,+MeCl. There 
are other secondary reactions, such as that of the hydrogen chloride 
and methyl alcohol with production of methyl chloride and water, 
which may affect the ultimate results of all the changes. The 
methyl hydrogen sulphate formed according to the third equation 
decomposes on distillation, giving methyl sulphate and sulphuric 
acid. By suitably modifying the conditions, a good yield of methyl 
chlorosulphonate may be obtained. [See, further, J. Soc. Chem. 
Ind., 1919, 962a.] W. G. 


Preparation and Physical Properties of Dinitroglycol 
[Ethylene Dinitrate]). I. and II. Awnnipate Morescur (Atti I. 
Aeccad. Lincei, 1919, [v], 28, i, 393—397, 428—431).—-Ethylene 
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dinitrate has been prepared according to the scheme: ethylene —> 
ethylene dibromide —> ethylene diacetate —> ethylene glycol —> 
ethylene dinitrate, the ethylene used being obtained in 96% yield 
by passing alcohol vapour over alumina heated at 350—360°, and 
the nitration of the glycol effected by means of a mixture of 
sulphuric and nitric acids. The specific gravities of ethylene 
dinitrate at ¢°/4° vary rectilinearly with the temperature, and 
between 0° and 41°5° are given by the expression 
1-4883[1 —0°000775(¢—15)]; 

the corresponding expression for glyceryl trinitrate between 0° 
and 55°5° is 1-5984[1—0-0008577(t#—15)]. The surface tension is 
also a linear function of the temperature: for ethylene nitrate, 
4°76(1—0°0021t), and for glyceryl trinitrate, 5-18(1—0°003¢). The 
viscosity of glyceryl trinitrate is far greater, and below 20° increases 
far more rapidly with fall of temperature, than that of ethylene 
dinitrate. The vapour tension of ethylene dinitrate at 20° is 
0-3 mm. 

The properties are given of various explosive products obtained 
by mixing ethylene dinitrate and glyceryl trinitrate with cellulose 
nitrate. x< Me» Be 


Reciprocal Influence of the Fatty Acids on the Solubility. 
P. Waentic and G. Pescueck (Zeitsch. physikal. Chem., 1919, 
93, 529—569).—The solubility of a fatty acid in certain solvents 
is often very much increased by the presence of a second fatty acid. 
The increase is always reciprocal and often very considerable. For 
example, the solubility of palmitic acid in carbon tetrachloride is 
increased 250% by the presence of lauric acid. The increase in 
solubility decreases with increase of the disturbing acid and 
approaches a limiting value. An attempt is made to explain the 
increased solubility by the formation of readily soluble compounds 
of the two acids, but a direct proof could not be obtained, for 
molecular weight determinations, both by the ebullioscopic and 
cryoscopic methods, of one fatty acid in the presence of a second 
gave no difference in the boiling point or freezing point from that 
obtained with the pure solvent. But since the fatty acids are 
bimolecular in the solvents in which the increase of solubility is 
observed, this does not disprove the absence of compounds, for such 
compounds could well be formed without any change occurring in 
the number of molecules present, thus: Z,+P,=2ZP. If the 
view is correct, the formation of compounds, and also the increase 
in solubility, should not take place in those solvents in which the 
acids are unimolecular. It is found that in carbon tetrachloride, 
chloroform, benzene, toluene, and nitrobenzene solutions, in which 
the fatty acids are bimolecular, the increase in solubility occurs, 
but in ethyl alcohol, ethyl ether, ethyl acetate, and benzaldehyde 
solutions, in which the fatty acids are unimolecular, the increase 
in solubility is not observed. It is also found that the increase in 
solubility is not restricted to the fatty acids, but occurs also with 
aromatic acids, and in a much smaller degree with ketones and 
alcohols, so that it is suggested that the subsidiary valencies of the 
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carbonyl oxygen are responsible for the effect. A determination 
of the influence of temperature on the increase of solubility 
indicates that temperature has practically no effect on the increase. 
It is also shown that temperature has no influence on the associa- 
tion of the fatty acids in solution. The solubility of palmitic acid 
is influenced by the quantity of undissolved acid, and also to a very 
marked extent by traces of moisture. During the purification of 
palmitic acid, it was found that the solubility in a stated volume 
of a given solvent furnished a much better criterion of the purity 
of the acid than did the melting point. The density and vapour 
tension of liquid mixtures of fatty acids were determined, and it is 
shown that the values are not in keeping with the mixture law, 
from which it is deduced that compounds of the two acids are 
present in the fused mass. From the fusion curve of mixtures of 
palmitic and lauric acids, it is shown that an equimolecular com- 
pound of the two acids exists in the solid state. J. F. 8. 


Preparation of Chloromethyl Chloroformates. Anpré 
Kuine, D. Friorentin, A. Lassteur, and R. Scumurz (Compt. 
rend, 1919, 169, 1046—1047).—Carbonyl chloride condenses with 
methyl alcohol to give methyl chloroformate, which when acted on 
by chlorine in sunlight gives chloromethyl chloroformate, then 
dichloromethy] chloroformate, and finally the trichloromethy] ester. 
It is almost impossible to separate the first two esters by fractional 
distillation, but the dichloro- and trichloro-derivatives can be 
separated in this way. An alternative method is to chlorinate 
methyl formate in sunlight, but in this case some dichloromethy] 
formate is obtained. W. G. 


Anomalies in the Formation of Esters from Acids and 
Alcohols. E. Preiswerk (Helv. Chim. Acta, 1919, 2, 647—654). 
—Diethylmalonic acid cannot be esterified by alcohol and sulphuric 
acid or hydrogen chloride, the only ester which can be isolated being 
ethyl a-ethylpropionate in small quantity. Under similar condi- 
tions, ethyl malonate is formed in good yield from malonic acid. 

A critical review of the literature on esterification leads the 
author to the conclusion that it is primarily an additive process. 
In general, however, there is but little tendency for the carbonyl 
portion of the carboxyl group to form additive compounds unless 
it is influenced by the presence of a neighbouring carbonyl group 
(as in oxalic or pyruvic acids) or by the tendency towards enolisa- 
tion of a hydrogen atom in the a-position: 


R’ 0 R’ OH R’ Et 
Non-coZ — Sared — +ron \\on-0/onr : 
R’ oH R’ oH > RR” 


Esterification, according to this hypothesis, should occur most 
readily with acids containing a mobile a-substituted hydrogen 
atom, and tnis appears to be the case when, for example, chloro- 
acetic, cyanoacetic, and phenylacetic acids are compared with acetic 
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acid. As usually formulated, benzoic acid does not contain a 
hydrogen atom in the a-position, and yet it is readily esterified ; 
the author seeks an explanation of the apparent anomaly in the 
oscillation hypothesis, which postulates the presence of the hydrogen 
atom in this position during the half-interval of time. The 
catalytic acceleration of esterification by mineral acids is attributed 
to the suppression of the ionisation of the organic acid, and con- 
sequent increase in the enolisation. H. W. 


Some Ternary Systems containing Alkali Oxalates and 
Water. Atsert CueRBuryY Davin Rivetr and Epmunp ARTHUR 
O’Connor (T., 1919, 115, 1346—1354). 


Preparation of Maleic Acid. Jon M. Weiss and CHaArLEs 
R. Downs (U.S. Pat. 1318632).—A mixture of benzene and 
benzoquinone in the vapour phase is oxidised by treatment under 
pressure with a gas containing oxygen at a temperature of 
300—700° in the presence of vanadium oxide. The maleic acid 
produced is separated, and the residual, unchanged benzene and 
benzoquinone are again subjected to the same treatment. 


G. F. M. 


Slow, Partial Change of an Aqueous Solution of Maleic 
Acid into Fumaric Acid at the Ordinary Temperature and 
in the Absence of Light. Anron Kaman (Zeiisch. physikal. 
Chem., 1919, 93, 613—616).—From electro-conductivity measure- 
ments with a solution of maleic acid which had been kept in the 
dark for five years, it is shown that about 4% of the acid had 
become changed into fumaric acid. J. F. 8S. 


Various Bismuth Compounds, L. Vanino and F. Mussenua 
(Arch. Pharm., 1919, 257, 267—269).—The following bismuth salts 
have been prepared with the help of bismuth—mannito] solution, 
obtained by grinding together crystalline bismuth nitrate (1 mol.) 
and mannitol (1 mol.) and treating the mass with water. 

Bismuth anhydromethylenecitrate, Bi.(C;H,O,;);,6H,O, prepared 
from the corresponding sodium salt (“citarine”) and bismuth- 
mannitol, forms an odourless, white, granular powder, and is 
reduced to metallic bismuth when heated with alkali hydroxide. 

Bismuth diethylmalonate, Bi,(C;H,O,)3, is obtained as a 
voluminous, white precipitate from the sodium salt and bismuth- 
mannitol solution. 

Bismuth mandelate, Bi(C,H;O;)3, prepared from mandelic acid 
and bismuth—mannitol solution, forms a white, indistinctly crystal- 
line precipitate, m. p. 210—215° (decomp.). 

Bismuth vanillate, Bi(C,H,O,)3,2H,O, obtained from the sodium 
salt and bismuth—mannitol solution, forms yellowish-white, nodular 
crystals with no sharp melting point. 

Bismuth cinnamate, Bi(CyH,O,)3,3H,0, forms nodular crystals 
with an indistinct melting point. 

Bismuth acetate may be prepared in 95% yield by heating bismuth 

b* 
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oxide or hydroxide in a reflux apparatus with acetic anhydride, its 


formation being accelerated by the presence of a little glacial acetic 
acid. a me A 


Preparation of Formaldehyde from Formates. H. and 8. 
(Caoutchouc et Guttapercha, 1919, 16, 9803; from Chem. Zentr., 
1919, iv, 412).—Formaldehyde is produced when metallic formates 
are heated, the necessary temperature increasing with increase in 
the basic properties of the metal. The optimum temperatures are as 
follows: Cu, 170°; Pb, 195—200°; Ni, 210°; Zn, 240°; Fe, 245°; 
Mn, 295°; Ba, 325°; Ca, 335°; Mg, 340° ; Sr, 355° ; Na, 355°; K, 
375°. A ‘large portion of the ‘formaldehyde is immediately trans- 
formed into methyl alcohol and formic acid. Methyl alcohol and 
formaldehyde are produced when formic acid is passed at the high 
temperature over zinc oxide or thorium oxide. H. W. 


Diastase-like Properties of Formaldehyde. Action of 
Formaldehyde on Starch. Harry Maca (Fermentforsch., 1919, 
2, 304—447 ; from Chem. Zentr., 1919, iii, 635).—The main results 
obtained in the investigations have already been reported by Woker. 
The apparent degradation of starch appears to proceed most readily 
in faintly acid solution. Experiments are now recorded on the 
action of mixtures of formaldehyde or saliva with glycogen solution 
and iodine and on the precipitation of starch or glycogen by form- 
aldehyde. The latter phenomenon is also observed with formic or 
other acids. A method of estimating diastase, based on the altera- 
tion in shade in the mixtures described above, could not be worked 
out in consequence of this action. H. W. 


The Diastase-like Properties of Formaldehyde: G. Woxzr 
and H. Macer (Ber., 1919, 52, [B], 1594—1604)—The authors 
reiterate their arguments in favour of the view that formakdehyde 
acts on starch in a certain measure like diastase, and reply to 
recent criticisms (A., 1919, i, 253, 311, 312). They hold the view 
that under the prolonged influence of formaldehyde the primary 
hydrolytic products are rebuilt into non-hydrolysable and non-reduc- 
ing substances, such as the so-called “reversion dextrin,” and in 
this way they meet most of the criticism, for the authors, in their 
desire to give the hydrolysis every assistance of time and tempera- 
ture, did just the reverse by generally keeping the mixtures of 
starch and formaldehyde too long. A similar rebuilding of hydro- 
lytic products is known to occur when egg albumen is digested with 
papain (see Abderhalden’s book). J.C. W. 


The Stabilisation of Acraldehyde. III. Preparation of 
Acraldehyde. Cnartes Movureu and Apotpas Lepape (Compt. 
rend., 1919, 169, 885—889).—For the preparation of acraldehyde 
from ‘glycerol the authors recommend the use of a mixture of 5 parts 
of potassium hydrogen sulphate with 1 part of potassium sul- 
phate as a dehydrating agent. Using such a mixture, to which is 
added one-quarter of its weight of glycerol, the heating being 
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carefully controlled and the glycerol replaced as exhausted, they 
obtained a yield of pure acraldehyde equivalent to 67°5% of the 


theoretical yield. [See, further, J. Soc. Chem. Ind., 1920, me 
W. G. 


y-Hydroxyaldehydes. II. Burckuarpt Hetrericn (Ber., 1919, 
52, [B], 1800—1812. Compare A., 1919, i, 386).-In the former 
paper it was shown that y-hydroxyvaleraldehyde behaves like a 
furan derivative, and yields an acetate and a methyl compound of 
the same type. Starting with methylheptenol, this has now been 
acetylated and methylated, the derivatives ozonised in glacial acetic 
acid, and then treated with zinc dust, giving the acetate and methy| 
ether of the normal form of y-hydroxyvaleraldehyde. The isomer- 
‘ides differ in molecular refraction and chemical properties in the 
expected manner. Apparently, the free y-hydroxyvaleraldehyde, 
or rather 2-hydroxy-5-methyltetrahydrofuran, is desmotropic with 
the true aldehyde form, thus: 


CH(OH)-CH, 
O<CHMe—CH, 


which may be demonstrated as follows: by adding equal quantities 
of Schiff’s reagent or ammoniacal silver oxide to equivalent solutions 
of ‘‘ y-hydroxyvaleraldehyde ” (1%), y-methoxyvaleraldehyde and 
acetaldehyde (0°44%), the characteristic reactions are complete in a 
few seconds with the true aldehydes, but develop gradually with the 
furan derivative. Similar phenomena are exhibited by y-hydroxy- 
hexaldehyde. 

Acetylmethylheptenol [ae-dimethyl-A-hexenyl acetate], 

CMe,:CH-CH,°CH,"CHMe:-OAc, 

from methylheptenol and acetic anhydride, has b. p. 78—78°5°/ 
9 mm., Di’ 0°8928, nj* 1°4328, and methylheptenol methyl ether 
{B-methoxy--methyl-A-heptene|, from methylheptenol, sodium, and 
methyl iodide, has b. p. 50—50°5°/9 mm., 163°5°/752 mm. (corr.), 
Di?’ 0°8103, »> 1°4281. y-Acetoxyvaleraldehyde has b. p. 88—91°/ 
12 mm., Di 1-011, nj 1-4226, and is very sparingly soluble in water. 
y-Methoxyvaleraldehyde, OMe-CHMe°CH,°CH,°CHO, is a limpid, 
mobile liquid, soluble in water (1 in 5), b. p. 43—44°/10 mm., 
Di* 0°9161, nif 1°4134. 

Whereas the furan derivative is merely converted into its methy] 
ether, 2-methoxy-5-methyltetrahydrofuran, under the influence of 
methyl-alcoholic hydrogen chloride, the true y-methoxyvaleralde- 
hyde, like aldol (prepared by Grignard’s method, A., 1907, i, 287), 
gives a dimethylacetal. aad-7'rimethoxypentane, from methoxy- 
valeraldehyde, is a very soluble liquid with a burning taste, b. p. 
72°/12 mm., Dj} 0°9197, n} 1°4119, and aadimethorybutan-y-ol, 
from aldol, has b. p. 71—76°/9 mm., D}* 0°9894, nj} 1°4200. 

Just as aldol may be converted into pentan-83-diol by means of 
magnesium methyl iodide, so ‘-y-methoxyvaleraldehyde yields 
e- methozyhexan - B-ol, OH+*CHMe-CH,:CH,-CHMe-OMe, b. p. 
79—-80°/9 mm., D* 0°9048, ni 14263. Similarly, if the free 

, b* 2 


= OH-CHMe-CH,-CH,-CHO, 
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“ y-hydroxyvaleraldehyde” were a true aldehyde it would form the 
known hexane-fe-diol, but whilst it reacts to form methane, the 
intermediate magnesium compound regenerates the original sub- 
stance and complex products on decomposition with dilute sulphuric 
acid. ° 

Ay-Pentenoy] chloride is slowly added to well-chilled zinc ethyl and 
the product is decomposed by ice, giving ethyl Ay-butenyl ketone, 
CH,:CH:-CH,°CH.:COEt, b. p. 46—47°/12 mm., Di** 0°8487, 
niy* 1°4254, an unpleasant-smelling liquid, which forms a semicarb- 
azone, thin, rhombic plates, m. p. 82—83° (corr.), and is reduced 
by sodium and alcohol to At-hepten-e-ol, b. p. 60—61°5°/11 mm., 
Di 0°8447, n\$ 1°4369. This is ozonised as above, and thus converted 
into y-hydroxyhexaldehyde [or, rather, the desmotrope, 5-hydroxy- 
2-ethyltetrahydrofuran|, a fairly mobile, limpid liquid, b. p. 
77—80°/11 mm., D}* 1-004, nif 1°4398, which condenses with methy] 
alcohol to form the half-acetal, that is, 5-methoxy-2-ethyltetrahydro- 
furan, b. p. 1389—145°/760 mm. (corr.), Di* 0°9225, mj; 1°4164, a 
mobile oil with odour reminiscent of peppermint. J.C. W. 


Manufacture of Acetone and Carbon Dioxide. Sociéré 
ANONYME DES AcIERIES & Forces bE Firminy (Brit. Pat., 
134144).—Acetic acid of 90—100% strength is catalysed over man- 
ganese peroxides prepared either by precipitation or by crushing 
and screening natural pyrolusite, pieces of a diameter of 5—7 mm. 
being employed. Catalysis occurs without appreciable subsidiary 
reaction between wide limits of temperature, for instance, 350—450°. 
The catalyst is packed in a cylinder and heated either externally or, 
preferably, by mixing with 1—14 volumes of crushed coke similarly 
screened, and passing an electric current through the mixture by 
means of two iron or aluminium electrodes. The acetone produced 
is separated from the carbon dioxide by condensation, and scrubbing 
in water-sprinkling towers. The catalyst is much more stable than 
Sabatier’s manganous oxide, and when the activity does decline, it 
is only necessary to heat it in a current of air to revivify it. 


G. F. M. 


The Production of Methyl Ethyl Ketone from 7-Butyl 
Alcohol, Apert THeopore Kine (T., 1919, 115, 1404—1410). 


Physical Properties of Mannitol and its Aqueous 
Solutions. JoserpH M. Branam (J. Amer. Chem. Soc., 1919, 41, 
1707—1718).—The melting point, the specific rotation in aqueous 
solution, and the freezing-point solubility diagram of pure mannitol 
up to 103° have been determined. The most trustworthy values of 
the density, specific heat, and heat of combustion are indicated from 
a discussion of the various values occurring in the literature. The 
following physical constants are recorded: melting point, 166°05°; 
specific rotation, [a]f=—0°244+0°002°, and [a]? calculated= 
—0°208+0°002°; D 1°487 (room temperature), specific heat 
C (28—100°) =0°3271 cal./deg., and C (14—26°)=0°315 cal./deg. ; 
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heat of combustion, 4:00 cal./gram. Pure mannitol may be 
obtained from the commercial product by two crystallisations from 
aqueous alcohol. J. F. S. 


Conversion of the Simple Sugars into their Enolic and 
Ethylene Oxide Forms. Epwarp FrANKLAND ARMSTRONG and 
Tuomas Percy Hivprtcu (T., 1919, 115, 1410—1428). 


Action of the Carbonates of the Alkaline Earths on 
Dextrose. Hans Murscunavuser (Biochem. Zeitsch., 1919, 97, 
97—113).—When a solution of dextrose is boiled with calcium 
carbonate, it becomes brown, and gradually loses its dextro-rotation, 
which after prolonged boiling is entirely eliminated ; the sugar may 
even become levorotatory. The reducing power of the dextrose is 
also diminished, but to a much smaller extent. Distilled water 
previously shaken with calcium carbonate produces the same change, 
but the reduction in the rotation becomes constant after some time 
because the dissolved carbonate is neutralised by the acid formed in 
the reaction. It is concluded that the dextrose is changed into levu- 
lose, and eventually into other levorotatory or weakly dextro- 
rotatory sugars. S. 8S. Z. 


Synthesis of Disaccharides with Two Sulphur or 
Selenium Atoms. Fritz Wrepe (Ber., 1919, 52, (B], 1756—1761). 
—Acetobromoglucose reacts with potassium disulphide in alcohol to 
form a disulphide of the type R.S,, mixed with various by-products. 
Some of these are partly de-acetylated compounds, but they may 
be re-acetylated by means of acetic anhydride and the complication 
thus removed. To a certain extent the potassium disulphide reacts 
as a mixture of sulphur and monosulphide, the eo forming the 
octa-acetate of thioisotrehalose, R,S (A., 1917, i, 540), and appa- 
rently also according to the scheme RS, + 2K.8— 2R’SK + K,S.. 
The mono- and di-sulphides can be separated by fractional crystal- 
lisation, and the acetyl groups removed by means of methyl-alcoholic 
ammonia. Similar selenium compounds may also be obtained. 

Octa-acetyldithiodiglucose, CogH3.0;.S5, crystallises in stout crusts 
from benzene or long needles from methyl alcohol; m. p. 139°, 
fa]; —177°7° in nitrobenzene. Dithiodiglucose, Cy.Ho0 So, is a 
hygroscopic, white powder, [a]j} —144°4° in water, which tastes 
sweet, and forms metallic salts, for example, the potassium salt, 
CoH 04) 80Ko, 2H.O. Octa-acetyldiselenodiglucose has m. p. 133°, 
[a]!® —133°8° in chloroform, and diselenodiglucose is a pale yellow 
powder, [a]i} —93°98° in water, which forms a potassium salt, 


C1oH,04)Se2K>,2H,0. J.C. W. 


Density of Pure Sucrose and the Contraction in Volume 
of its Aqueous Solutions. D. Sipersxy (Bull. Assoc. Chim. Suer. 
Dist., 1919, 37, 73—-77).—From the tables of specific gravities of 


aqueous sucrose solutions compiled by Plato in 1900 (and adopted 
by the German Normal Hichungs-Kommission), the author has cal- 
culated the solution density of sugar at different concentrations, the 
solvent being assumed to occupy the same volume as in the pure 
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state. For concentrations ranging from 5 to 90 grams of sucrose 
per 100 c.c. absolute, at 15°, the solution densities range almost 
linearly from 1°629 to 1°591, thus approaching the density of solid 
sugar (1°588) as the limit of solubility is reached. The contraction 
which accompanies the formation of sucrose solutions increases with 
the concentration of sugar to a maximum value of 0°47% of the 
total volume for solutions containing 45—55 grams per 100 c.c., 
beyond which concentration it declines again, and amounts to only 
0°11% for solutions containing 90 grams per 100 c.c. J. H. L. 


Characteristics and Composition of Primeverose. A. 
Goris and Cu. Viscuniac (Compt. rend., 1919, 169, 871—873).— 
A further study of the sugar primeverose, obtained from the two 
glucosides primeverin and primulaverin isolated from Primula 
officinalis, Jacq (compare A., 1913, i, 576). This sugar crystallises 
in the anhydrous state and has m. p. 209—-210°. It shows mutarota- 
tion, initial [a], + 22°70°, final [a], —3°43°. It reduces Fehling’s 
solution, gives an osazone, m. p. 224—225°, and on hydrolysis gives 
one molecule of dextrose and one molecule of xylose. Ww. 


Constitution of Primeverose, Primeverin, and Primula- 
verin. A. Goris and Cu. Viscuniac (Compt. rend., 1919, 169, 
975—977).—It has previously been shown (preceding abstract) that 
primevernse is a biose formed by the combination of a molecule of 
dextrose and a molecule of xylose, and that it has a free aldehyde 
group. It has now been shown by controlled oxidation of the sugar 
and subsequent hydrolysis of the calcium primeverobionate formed 
that the free aldehyde group is in the dextrose residue. The con- 
stitution of primeverose is, therefore, given as 

CHO-[CH-OH],-CH,-0-CH-CH-[CH-OH],-CH,-OH 
+ 


Similarly, it has been shown that primeverin and primulaverin give, 
on hydrolysis, primeverose and the methyl esters of B-methoxyresor- 
cylic acid and m-methoxysalicylic acid respectively. These two com- 
pounds have, therefore, the constitutions shown in formule I and II 


respectively : 

C-CO,Me 
cu” 0-0-CH-¢ H-[CH-OH],-CH,-0-CH-CH-[CH: OH]: CH,-OH 
cH, |cx 


C-OMe 
(L) 
C-CO,Me 
cH7 \C-0-CH-CH-[CH-0H],-CH,-0-CH-CH-[CH-OH],-CH,-OH 
MeO-C, JCH at 
» 4 0 0 


(II.) 


W. G. 
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Systematic Ageing Experiments with Solutions of 
Various Kinds of Starch under Exact Time Conditions. 
Time Law of the Ageing of Starch Solutions. Hermann 
SaLLincER (Kolloid Zeitsch., 1919, 25, 111—115).—Experiments on 
the ageing of starch solutions have been carried out with soluble 
potato starch, soluble wheat starch, soluble barley starch, and with 
amylodextrin from potato starch. The solutions were made up in 
water, and at stated intervals 50 c.c. of the solution were treated 
with 0°5 c.c. of human saliva (ptyalin) and kept for twenty-three 
hours at the ordinary temperature; the precipitated starch gel was 
filtered and dried at 110° until of constant weight. If G is the 
weight of gel and ¢ the time of ageing in hours it is found that the 
relationship between log G and logt is represented by a straight 
line, and that numerically G=gt*, where g and a are constants. 
These values have been determined for the starch varieties named 
above, and it is shown that they are characteristic of the variety. 
The following values are recorded: potato starch I., g=4°06, 
a=0°445; potato starch II, g=3°00, a=0°455; wheat starch, 
g=5°37, a=0°165; barley starch, g=11°'17, a=0°214; amylodextrin, 
g=3°51, a=0°521. The starch solutions were aged at 7°. J. F. S. 


Studies in Fermentation. Hermann Satuincer (Fermentforsch., 
2, 449—457 ; from Chem. Zentr., 1919, iii, 635).—A reply to Bieder- 
mann (A., 1917, i, 62). The author sets out in detail the reasons 
which lead him to consider the application of extremely dilute solu- 
tions, as recommended by Biedermann, unsuitable. Experiments 
with sterilised starch solution failed to confirm the diastatic action 
of saliva ash or the autolysis of starch. H. W. 


Studies in Fermentation. IV. Autolysis of Starch. W. 
BIEDERMANN (Fermentforsch., 2, 458—472; from Chem. Zentr., 
1919, iii, 635).—The autolysis of starch might possibly be due to 
traces of ferments retained by the crude material. The former 
experiments (A., 1917, i, 62; 1919, i, 107) have therefore been 
repeated with preparations of amylose which had been purified by 
boiling and treatment with hydrochloric acid. The experimental 
procedure is very fully described. The author has endeavoured to 
disprove the possible criticism that the results are due to bacterial 
action by contro] experiments in which a culture of bacteria which 
readily cause the fission of starch was added to the amylose solution ; 
the achromic point was reached very much more slowly than in the 
presence of saliva ash or sodium chloride. The activity of the salts 
is not due to their power of directly causing the fission of starch, 
but is to be ascribed to their action in facilitating the formation 
of the ferment; when once this is attained in a sufficient degree, 
autolysis proceeds unaltered in a solution which has been freed from 
salts by dialysis. Preparations which already contain fission 
products of starch are less readily affected, and require much longer 
periods than pure amylose preparations. H. W. 
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Cellulose and Cellulose Nitrate. Absorbent Power for 
Gases and Constitution. B. Oppo (Gazzelta, 1919, 49, ii, 
127—139).—Cellulose is able to fix acid gases in definite proportion, 
one molecule of dry hydrogen chloride being taken up per one 
quadrupled molecule (C.,) of cellulose. Of the other gases examined 
only ammonia is absorbed in approximately the above proportion. 
In all cases the volumes of different gases absorbed increase with 
their solubility in water and diminish in the following order: NHs, 
HCl, SO,, H,S, N,O, CO,, C,H,, CO, O, N, CH,, H. Charcoal 
which has absorbed a certain gas loses part of this when immersed 
in a second gas, the latter being absorbed to some extent without 
chemical action taking place. A similar phenomenon sometimes 
occurs with cellulose, but whereas carbon dioxide displaces ammonia 
and sulphur dioxide, it does not displace hydrogen chloride. The 
latter appears, therefore, to enter into true chemical combination, 
either being added to the ethereal oxygen with formation of an 


: . H oe . . . 
oxonium compound, 0<Gy or giving a grouping similar to that 


obtained with aldehydic compounds, ‘CH:O0 + HCl=-CHCl1-OH. 
By deca- and endeca-nitrated celluloses dry hydrogen chloride is 
at first absorbed with great rapidity, but after a time red vapours 
are emitted and, even after being kept in an evacuated space, the 
product contains ionic chlorine and small proportions of nitrogen. 
The volume of sulphur dioxide absorbed by nitrated cellulose 
(13°32% N) is about five times that absorbed by an equal weight of 
cellulose. z. . FP. 


Nitroacetylcellulose [Cellulose Nitrate Acetate]. B. Oppo 
(Gazzetta, 1919, 49, ii, 140—145).—The author has prepared a 
cellulose nitrate acetate by the action of boiling acetic anhydride 
on a collodion cotton (11°68% N), probably consisting principally 
of octanitrated cellulose, C,,H,.O.(O-NO,),(OH),. The percentage 
of nitrogen and the number of acetyl groups in the product obtained 
indicate it to be a tetra-acetate ‘octanitrate of cellulose, but cryo- 
scopic determination of the molecular weight in acetic acid at low 
concentrations (0°42—2-1%) gives results corresponding closely with 
the formula C,H;0,(O-NO,),.,OAc; as the concentration of the 
solution is increased, the molecular weight also increases, and 
reaches the quadruple value only when the concentration is about 
21%. When purified, the substance is quite white, and begins to 
contract at 175°, whilst at 184-5° it decomposes with evolution of 
gas bubbles. It does not reduce Fehling’s solution, but, like 
cellulose nitrate, gives a yellow coloration when moistened with 
dilute sulphuric acid and treated with a solution of iodine in 
potassium iodide. In the air it burns rapidly with an orange- 
yellow flame, leaving a small, partly carbonised residue. It dis- 
solves in the hot in dilute, and in the cold in concentrated, alkali 
hydroxide solution; it is soluble in concentrated sulphuric acid, 
addition of mercury to the solution resulting in the liberation of 
nitric oxide. T. H. P. 
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The Use of Thallium in Organic Chemistry. Kari 
FREUDENBERG and GertRuD UTnHEeMaNnn (Ber., 1919, 52, [B], 
1509—1513).—Thallium hydroxide or carbonate has proved useful 
in the isolation of acids of the gallic acid series (A., 1919, i, 413), 
and it is now shown that uric acid, phthalimide, and levulose give 
well-defined thallium salts. Glycine may also be prepared from 
the hydrochloride of its ester by boiling this with thallium 
carbonate and water, filtering the precipitate of thallium chloride, 
saturating with hydrogen sulphide, and filtering again. 

Solutions of convenient thallium compounds are prepared as 
follows. Thallium turnings are suspended over alcohol in an atmo- 
sphere of oxygen, when oily thallium “ethoxide” is produced, and 
also a 5% solution of this in alcohol. The oil is really a mixture 
or compound of ethoxide and hydroxide in slightly varying pro- 
portions, formed according to the equation 2T1+0+EtOH= 
TIOEt+TIOH. It is freely soluble in pure ether. The hydroxide 
is obtained by mixing the oil with water and evaporating the 
alcohol under reduced pressure. The saturated aqueous solutions 
are about 2N (400 grams per litre). A concentrated solution of 
a hydrogen carbonate (200 grams Tl per litre) is produced by 
saturating a suspension of the hydroxide with carbon dioxide. 


J.C. W. 


Alkylamino-chromium Compounds. IV. Compounds 
with Methyl-, x-Butyl-, and iso-Amyl-amines. Hs. Manna 
(Ber., 1919, 52, [B], 1489—1500. Compare A., 1919, i, 257).— 
The following chloropentamethylaminochromic salts have been pre- 
pared: chloride, [CrCl(NH,Me);|Cl., by the action of methylamine 
on anhydrous chromic chloride at —10° (Lang and Carson, A.., 
1904, i, 800); bromide, glistening, violet prisms, and iodide, by 
double decomposition of the chloride with the potassium haloid ; 
mercurichloride, XCl,,3HgCl,, pale red, mercuribromide, 

XBr,,HgBr,, 

reddish-violet, stellate groups, and red mercuriiodide, XI,,Hgl., 
by the addition of the potassium mercuri-haloids to the above 
haloids ; platinichloride, XPtCl,, microcrystalline, chamois-coloured 
powder, and bismuthichloride, XCl,,BiCl,, pale violet, by the addi- 
tion of the metallic chloride to hydrochloric acid solutions of the 
above chloride; yellow pentasulphide, XS,;, by the addition of 
yellow ammonium sulphide to the chloride. 

Chloropenta-n-butylaminochromic chloride, 

POrCl(NHC,Ho)s Cl, 
and chloropentaisoamylaminochromic chloride, 
[CrCl(NH;°C;H,;);|Cl,, 
are obtained by gently boiling the amines with chromic chloride. 
They are successively deeper violet in colour than the lower 
isomerides, but they are decomposed by water and are not easy to 
yurify. 
Dibientsiniwpretininnianils chloride, 


[CrCl,(NH.Pre),|Cl, 
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is formed as a by-product in the preparation of the pentapropyl- 
amine compound (loc. cit.) if the mixture becomes too hot. It 
erystallises in very dark green prisms, and the nitrate is greyish- 
green. Dichlorotetra-n-butylaminochromic chloride, small, green 
prisms, and dichlorotetraisoamylaminochromic chloride, a greyish- 
green powder, are prepared by the addition of concentrated hydro- 
chloric acid to alcoholic solutions of the penta-alkylamino- 
compounds. J.C. W. 


Manufacture of Salts or Compounds of Choline and of 
its Higher Homologues. Vereinicre CuemiscHe WerKE (Brit. 
Pat., 8031 of 1914).—Solutions of the compounds or salts of choline 
with such acids as boric, salicylic, 0-, m-, or p-iodobenzoic, p-amino- 
phenylarsinic, 3-iodo-4-aminophenylarsinic, or formic acid, whilst 
having a similar action to choline itself on cell tissues when injected 
into the blood, have the advantage of increased stability and con- 
sequent non-formation of poisonous decomposition products. The 
action of these compounds is therefore quite different from that of 
salts of choline with mineral acids, which have a negligibly small 


action on living cells. [See, further, /. Soc. Chem. Ind., 1920, 
43a.] G. F. M. 


The Decomposition cf Carbamide in the Presence of 
Nitric Acid. Tupor Wittiams Price (T., 1919, 115, 1354—1360). 


Compounds of Complex Cyanides with Mercuric Cyanide. 
D. Srrémuoim (Zeitsch. anorg. Chem., 1919, 108, 111—112). 
When a warm, concentrated aqueous solution of equivalent quanti- 
ties of potassium platinocyanide and mercuric cyanide is allowed to 
cool, white, crystalline needles of a double salt having the composi- 
tion K,Pt(CN),,Hg(CN).,2H.O separate. A similar compound of 
potassium nickel cyanide and mercuric cyanide was prepared. 
Mercuric cyanide does not form compounds with potassium ferri- 
cyanide, cobalticyanide, chromicyanide, or with the compound 


K,Mo(CN)g. E. H. R. 


The Constitution of the Nitroprussides. I. Conductivity 
and Cryoscopic Measurements. Gerorce Josepn Burrows 
and Eustace Esenezer Turner (T., 1919, 115, 1429—1435). 


Action of Acetylene on Arsenic Trichloride. Orvitie A. 
Darert (Monatsh., 1919, 40, 313—323).—Acetylene does not react 
to any considerable extent with arsenic chloride at the ordinary 
temperature or at the boiling point of the latter; in the presence 
of anhydrous aluminium chloride at the ordinary temperature, 
however, diacetylene arsenic trichloride, AsCl,,2C,H., is readily 
formed as a heavy, vellow oil, D 1-6910, b. p. 250°. Its vapours 
are strongly irritating, but not markedly poisonous, although 
exhibiting strong bactericidal power. When compared with the 
corresponding antimony and aluminium compounds, the arsenic 
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derivative exhibits a remarkable stability, since it can be distilled 
and is not decomposed by water. When heated with potassium 
hydroxide solution, it evolves acetylene. At a higher temperature, 
arsenic trichloride and acetylene in the presence of aluminium 
chloride yield a black, organo-arsenic compound of high molecular 
weight which is very stable towards reagents, but sensitive to light, 
and in its properties resembles the aluminium derivative prepared 
by Baud in a similar manner; it contains 7°70% As, 69°25% C, 
5°18% H, and 7°87% O. [Total, 90% only.] H. W. 


Organo-metallic Compounds. II. The Action of Carbon 
Monoxide on Sodium Alkyls. Hans Hernricn Scuiusacn (Ber., 
1919, 52, [2], 1910—1914).—Carbon monoxide is readily absorbed 
by mixtures of sodium and mercury diethyl or mercury diphenyl in 
light petroleum or benzene, that is, by the organo-sodium compounds 
(compare Schlenk, A., 1917, i, 255). In the case of sodium ethyl 
the products are diethyl ketone, triethylcarbinol, and propionic 
acid, whilst the smoother reaction in the case of sodium phenyl gives 
rise to benzophenone (30%), triphenylearbinol (25%), and benzoic 
acid (16%), the yields being calculated on the weight of mercury 
diphenyl] used. J.C. W. 


cycloPentadiene and its Dimeride. Hans Srosse and Fritz 
Dinnuavpt (Ber., 1919, 52, [B], 1436—1442).—From the result of 
refraction measurements made a few years ago, Stobbe concluded 
that cyclopentadiene changes almost completely into a dimeride 
within thirty days at 20° (A., 1912, i, 842). The nature of the 
atmosphere above the oil, whether air or carbon dioxide, seemed to 
have no great influence on the rate at which the refractive index 
rose. Inasmuch as the hydrocarbon, and especially its dimeride, 
spontaneously absorb oxygen, it remained to be proved whether the 
polymerisation is accompanied by autoxidation. It is actually 
found that the end-product of the polymerisation when the oil is 
freely exposed to oxygen is not the 
O—CH—CH—CH—CH—0 dimeride, but its di-peroxide, probably 
6—CH—CH—CH—CH—0 represented by the annexed formula. 
\/ ae In the absence of oxygen, the end- 
product has a slightly greater refrac- 
CH CH nese : 
3 2 tive index. The rate at which poly- 
merisation proceeds is distinctly, but only very slightly, greater in 
the light than in the dark. 


The Benzene {[Formula] Problem. II. A. von Weinsere 
(Ber., 1919, 52, [B], 1501—1508).—See this vol., ii, 14. 


Catalytic Oxidation of Benzene. Joun M. Weiss and 
CuarLes R. Downs (U.S. Pat. 1318633).-Benzene is oxidised to 
compounds containing hydrogen, oxygen, and less than six carbon 
atoms by the action of a gas containing oxygen at a temperature of 
300—500° in the presence of a catalyst. G. F. M. 
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Oxidation of Side-chains with Potassium Permanganate. 
Luctus A. BrceLow (J. Amer. Chem. Soc., 1919, 41, 1559—1581). 
—The action of potassium permanganate in alkaline solution on 
three nitrotoluenes has been investigated. The experiments were 
generally performed by gradually adding the solid permanganate 
to a boiling suspension of the nitrotoluene in aqueous sodium hydr- 
oxide solution; in the case of pnitrotoluene, oxidation was also 
effected at lower temperatures, but the yields were considerably 
decreased and the duration of the experiments greatly prolonged. 

Changes in the conditions of oxidation, in general, merely cause a 
different proportion of the nitrotoluene to be attacked by the oxidis- 
ing action, the ratio of nitrobenzoic acid produced to unchanged 
nitrotoluene remaining essentially constant. The conclusions are 
therefore drawn that the quantity of nitrotoluene or nitrobenzoic 
acid entirely destroyed by the oxidising agent is practically con- 
stant and almost independent of the oxidation procedure, and that 
at least two entirely independent actions take place simultaneously 
in the oxidising mixture, namely, the oxidation of the organic com- 
pound and the decomposition of the permanganate into manganese 
oxides and free oxygen. It is somewhat curious to note, however, 
that solutions containing alkali and permanganate, in the propor- 
tions most frequently used in this work, do not decrease in oxidising 
power when boiled for protracted periods in the absence of organic 
matter. ° 

Increase in the concentration of the alkali in the oxidising mix- 
ture up to a certain point favours the oxidation of o-nitrotoluene, 
beyond which point a further increase produces essentially no effect, 
all other conditicns being kept constant. By this increase in alkaline 
concentration, the oxidation of the meta-isomeride is hindered, such 
oxidation being most effective in an essentially neutral medium ; 
with p-nitrotoluene, oxidation is favoured up to a certain point, 
beyond which the quality of the product becomes very poor. Pos- 
sibly, acceleration of the oxidation of the ortho- and para-isomerides 
by alkali is due to their conversion into a quinonoid form, which is 
impossible with the meta-derivative. 

Increasing dilution of the reaction mixture favours the oxidation 
of all the nitrotoluenes, probably owing to retardation of the decom- 
position of the permanganate into manganese oxides and oxygen. 

In all circumstances, p-nitrotoluene is oxidised most readily, the 
ortho-compound next, and the meta-isomeride least readily. 

Catalytic influences have been studied by carrying out the oxida- 
tions of o- and p-nitrotoluenes in iron, copper, and enamel-lined 
vessels respectively. In both cases nearly the same results were 
obtained in the copper and enamel-lined containers, but distinctly 
lower yields and products of poorer quality in the iron vessel both 
with and without alkali. The addition of salts of calcium and mag- 
nesium to the reaction mixture in the oxidation of »nitrotoluene 
in neutral solution produced no noticeable effect, and a similar 
result was obtained after addition of pyridine to a similar oxidation 
ia alkaline solution, although it acts as a powerful negative catalyst 
in certain permanganate reactions. 
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A practical method for the preparation of m-nitrotoluene has 
been elaborated, consisting in the nitration of aceto-p-toluidide to 
m-nitroaceto-p-toluidide, hydrolysis of the acetyl] group, and elimina- 
tion of the amino-group; the details are fully discussed in the 
original paper. H. W. 


Production of Benzyl Chloride and Benzylidene Chloride 
and of certain Homologues and Substitution Products 
of these Compounds, Levinsrein, Lrp., Hersert Levinsrein, 
and Water Baber (Brit. Pat. 134250)—Substitution products 
containing chlorine in the side-chain are obtained by treating hydro- 
carbons at temperatures below 0° with hypochlorous acid in aqueous 
solution. For example, toluene (3 mols.) is emulsified with a hypo- 
chlorite solution containing 1 mol. of active chlorine, and after 
cooling to —5° dilute sulphuric or other acid (1 equivalent) is 
gradually added. The product, containing unchanged toluene, 
60—70% of the theoretical quantity of benzyl chloride, and small 
quantities of benzylidene chloride and higher chlorinated products, 
is purified by fractional distillation. A second atom of chlorine 
may be similarly introduced, it occupying preferably a position in 
the methyl group already substituted if more than one are present. 
Monochlorotoluenes behave similarly, but the higher chlorinated 
toluenes, nitro-substitution products, sulphonyl chlorides, and cresol 
esters do not give side-chain substitution products under these con- 


ditions. Sulphonic acids are substituted in the nucleus. 
G. F. M. 


Determination of the Course of the Reaction in the 
Catalytic Reduction of Nitrobenzene. F. F. Norp (Ber., 
1919, 52, [B], 1705—1712).—In the reduction of nitrobenzene by 
chemical or electrical means, it is evident that phenylhydroxylamine 
plays an important part, as the following scheme indicates: 

Ph-NO, —> Ph:‘NO) _ 
| ~ 
Y Ph:-N—N:Ph 
OH-0,H,-NH, 28° Ph-NH-OH~” 

C,H,Cl:-NH, <3%_! y 

OEt-C,H,NH, "OF | | Ph:N:N+Ph 


Y Y / 
Ph-NH, <— Ph-NH-NH-Ph —> feu NH, 
6H,NH, 


It appeared to be of interest, therefore, to determine whether it is 
formed during the catalytic reduction of nitrobenzene by means 
of colloidal platinum protected by gum arabic, but this mode of 
reduction offers very little scope for controlling the rate of the 
reaction and isolating any intermediate products, compared with 
the electrolytic method. To surmount this difficulty, the reduction 
of o-nitrobenzaldehyde and o-nitroacetophenone was tested, for the 
aldehyde or ketone group in the ortho-position is capable of form- 
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ing anthranils through condensation with the hydroxylamine group, 
thus : 


N 
NH-OH 
CAL<Co! “a(Me) > CeHi<co-n(Mey —> Coll KB, 


(compare Bamberger and others, A., 1904, i, 93; 1909, i, 509, 511). 
By stopping the reaction after two molecular proportions of hydro- 
gen were absorbed, the anthranils could, indeed, be isolated. 

The rate at which nitrobenzene is reduced to aniline is practically 
constant, and so it is during the reduction of o-nitroacetophenone to 
o-aminoacetophenone, the yields being quantitative. In the case of 
o-nitrobenzaldehyde, however, there is a very considerable lag after 
the anthranil stage is reached. The absorption of the third mole- 
cular proportion of hydrogen takes about twelve times as long and 
the product contains only a small quantity of o-aminobenzaldehyde. 
The chief product is Friedlander and Géhring’s pale yellow con- 
densation product of o-aminobenzaldehyde, m. p. 183—186° (A., 
1884, 1019). J. C. W. 


The Nitrotoluenes. I. Binary Systems of a Nitrotoluene 
and s-Trinitro-m-xylene. James M. Bett and James P. Sawyer 
(J. Ind. Eng. Chem., 1919, 11, 1025—1028).—Determinations have 
been made of the freezing points of binary systems in which one 
component was 2:4:6-trinitro-m-xylene and the other a_nitro- 
toluene, and also of ternary systems containing two of these nitro- 
toluenes and 2:4:6-trinitro-m-xylene. The cooling-curve method 
was used for the determinations. In the case of mixtures of trinitro- 
m-xylene with the nitrotoluenes the eutectic temperatures (corr.) 
were as follows: with 2:4:6-trinitrotoluene, 74°8° (corresponding 
with 8% of the trinitroxylene) ; with 2 : 4-dinitrotoluene, 67-7° (corre- 
spending with 6% of trinitroxylene) ; and with pnitrotoluene, 50°5° 
(corresponding with 2%). The binary eutectic temperature for the 
mono- and dinitro-toluenes (26°4°) was lowered to 25°7° by the addi- 
tion of trinitroxylene, and a similar lowering was observed on 
adding trinitroxylene to binary mixtures of the other nitrotoluenes. 
The relationship between the composition and m. p. of mixtures is 
shown by the equation log, z= —Q(7,—T)/RTT), where Q repre- 
sents the molecular heat of fusion, 7', is the m. p. of the pure sub- 
stance, 7' its m. p. in the presence of a second component, and « the 
molecular fraction of the melting component. The value of (/ 
calculated from the points on the curve for trinitro-m-xylene and 
trinitrotoluene, «=0°337 and 7'=138°1° C. or 411-1° A., was 
found to be 9200 cals. Substitution of these values in the above 
equation gave 7'=2012°7/4°424 log,,z. This gave results agreeing 
well with the observed results in the case of mononitrotoluene, but 
in the case of the other two nitrotoluenes there was considerable 
deviation for the eutectic mixtures up to about 20% of trinitro-m- 
xylene. C. A. M 
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The Nitrotoluenes. II. Refractive Indices of Mixtures 
of p-Nitrotoluene, 2 :4-Dinitrotoluene, and 2 : 4: 6-Trinitro- 
toluene. James M. Bett and Epmunp O. Cummines (J. Ind. Eng. 
Chem., 1919, 11, 1028—1029).—The refractive indices of mixtures 
of p-nitrotoluene, dinitrotoluene, and trinitrotoluene were deter- 
mined at 38—39°, and the results expressed in relation to the 
composition of the mixtures in a triangular diagram showing the 
lines of equal refractive index. The results, which were confined 
to mixtures freezing below 40° (the eutectic temperatures being 
about 17°), agreed in all but a few instances (within the limits of 
experimental error) with the values calculated by means of the 
formula m= 1°542m+1:572d+1°580t, where m, d, and ¢ represent 
the respective weights of mono-, di-, and tri-nitrotoluene in a 
mixture. C. A. M. 


The Conductivities of Iodoanilinesulphonic Acids. (Miss) 
Mary Boyte (T., 1919, 115, 1505—1517). 


Preparation of [Derivatives] of »-Toluenesulphonic Acid 
Halogenated in the Side-chain. Society or Cuemicat InpustRY 
IN Baste (D.R.-P. 312959; from Chem. Zentr., 1919, iv, 373—374). 
—p-Toluenesulphonic acids or their dry salts are treated at an 
elevated temperature with halogens or substances which yield 
halogens, and in the presence or absence of halogen carriers. 
w-Chloro- or di-w-chloro- or w-bromo- or di-w-bromo-toluene-p- 
sulphonic acids are obtained according to the amount of halogen 
used and the experimental conditions employed. The sodium salts 
of w-chlorotoluene-p-sulphonic acid and _ w-o-dichlorotoluene-p- 
sulphonic acid are particularly described. By. W. 


New Halogenated Sulphones. A. Purcorri (Ann. R. scuola 
superiore d’agr. in Portici, 1915—1916, (2), 18, 8 pp.).—The 
sulphones were obtained by the action of alkyl or aryl haloids on a 
boiling alcoholic solution of sodium p-chlorobenzenesulphinate for 
fourteen to twenty hours. Thus, methyl iodide yields p-chloro- 
phenylmethylsulphone, slender, needle-shaped, vitreous crystals, 
m. p. 57—-58°, which is not reduced by nascent hydrogen or 
oxidised by permanganate. Ethyl bromide yields p-chloropheny/- 
ethylsulphone, white crystals, m. p. 260-—261° (decomp. at a 
slightly higher temperature), which is very stable to oxidising and 
reducing agents. ‘soPropyl bromide yields p-chlorophenyliso- 
propylsulphone, vitreous prisms, m. p. 226—227°, which is un- 
altered by oxidising or reducing agents. Ethylene dibromide 
yields di-p-chlorophenylethylenedisulphone, silky lamine, m. p. 
237—238°, which is not attacked by oxidising agents, but is con- 
verted into 2 mols. of pchlorophenyl methyl sulphone by zinc and 
hydrochloric acid. p-Chlorophenylbenzylsulphone, prepared from 
benzyl chloride, forms white lamine, and has m. p. 257—258°; 
oxidising agents change it into benzoic acid and p-chlorobenzene- 
sulphonic acid. p-Chlorophenyl-2 : 4 : 6-trinitrophenylsulphone, pre- 
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pared from picryl chloride, forms a dense, brownish-red oil, which, 
after twenty-four hours, solidifies to a crystalline mass; after re- 
crystallisation, this forms yellow, lustrous needles, m. p. 104——-105°. 
If heated slowly it decomposes at about 200°, but if heated quickly 
explodes violently. CuemicaL ABSTRACTS. 


A Method for the Preparation of Aromatic Selenonic 
Acids. o- and p-Xyleneselenonic Acids. Ricuarp AnscuiTz 
Joser Kaien, and Kart Riepenxrécer (Ber., 1919, 52, [B], 
1860—1875).—The xylenes react with 96% selenic acid (the pre- 
paration of which is described) in the presence of acetic anhydride 
at 0°, givitg white crystals of the very hygroscopic selenonic acid. 
The position of the substituent has not been determined, but it is 
probable that one compound is p-rylene-2-selenonic acid, m. p. 
95—96°, and the other o-zylene-4-selenonie acid, m. p. 108—110°. 
Salts of ten metals are described, as well as the corresponding salts 
of the sulphonic acids, most of which are new. Most attention is 
paid to the molecules of water of crystallisation, the numbers of 
which are set out in the following table: 


Acid. NH, K. Na. Ba. Mg. Zn. Ag. Cu. Ni. Co. 
p-Xyleneselenonic...... 0 0 4 3 Ss «MWikswN 9 
» sulphonic ... 0 1 1 0 8 10 1 5 7 9 
o-Xyleneselenonic ... 0 0 4 3 0 6 60 6 65 5 
» sulphonic 0 0 5 2 5 5 0 6 6 5 
J.C. W. 


ww -Diarylparaffins and w-Arylparaffincarboxylic Acids. 
W. Borscue (Ber., 1919, 52, [B], 2077—2085).—The author has 
applied Clemmensen’s method of reduction to a number of mono- 
and di-ketones which had previously served as starting point in 
the preparation of ww/-diarylparaffins (Borsche and Wollemann, 
A., 1913, i, 171). In general, it is found that af$-unsaturated 
ketones yield only small quantities of the corresponding saturated 
hydrocarbons when reduced by amalgamated zinc and concentrated 
hydrochloric acid, large amounts of resin being formed. The corre- 
sponding saturated mono- and the saturated di-ketones, on the 
other hand, give satisfactory yields of the hydrocarbons. The 
method may also be successfully employed in the reduction of a 
number of ketonic acids. 

ae-Dianisylpentane, a colourless, oily liquid, b. p. 264—266°/ 
30 mm., is prepared by the reduction of ae-di-p-methoxyphenyl- 
pentane-y-one by zinc and hydrochloric acid; the corresponding 
phenol, b. p. 300—301°/32 mm., is obtained by the reduction of 
ae-di-p-hydroxyphenylpentan-y-one, colourless oil, b. p. 313—314°/ 
14 mm., and yields a tetranitro-derivative, pale yellow crystals, 
m. p. 146—148° (decomp.). a{-Di-m-4-zylylhexane forms colour- 
less leaflets, m. p. 76—77°, b. p. 247—248°/20 mm. (formed from 
at-di-m-4-rylylhexane-at-dione, colourless needles, m. p. 125—126°, 
which results, together with m-4-ryloylvaleric acid, colourless 
needles, m. p. 98—99°, from the condensation of adipyl chloride 
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with m-xylene in the presence of aluminium chloride [compare 
Veckenstedt, Znaug. Diss., Gottingen, 1911]). a6-Di-m-4-zylyl- 
octane, colourless needles, m. p. 63—64°, b. p. 253—-254°/13 mm., 
is obtained from a6-di-m-4-xylyloctane-a6-dione, yellow needles, 
m. p. 78—79°. Reduction of a:-di-p-tolylnonane-a-dione, slender, 
colourless needles, m. p. 78—79°, leads to the formation of a-di-ps 
tolylnonane, m. p. 48—49°, b. p. 248—252°/18 mm. (w-p-toluoyl- 
octoic acid has m. p. 98°). ax-Di-m-4-rylyldecane-ax-dione, slender, 
intertwined needles, m. p. 61°, could not be reduced to the corre- 
sponding hydrocarbon by Clemmensen’s or Paal’s process. 

The following acids have been prepared by Clemmensen’s method 
from the ketonic acids or their esters: y-p-tolyl-n-butyric acid, 
colourless leaflets, m. p. 58—59°, from B-p-toluoylpropionic acid ; 
y-Bnaphthyl-n-butyric acid, colourless leaflets, m. p. 100° (ethyl 
ester, colourless oil, b. p. 216—218°/20 mm.) ; e-phenylhezoic acid, 
b. p. 206—208°/30 mm.; »-phenyloctoic acid, colourless leaflets, 
b. p. 209—210°/14 mm.; «-phenyldecoic acid, m. p. 41°, b. p. 
228—230°/18 mm. (ethyl ester, b. p. 220—224°/20 mm.). It should 
be noted that in the reduction of the acids with amalgamated zinc 
and hydrochloric acid in the presence of a relatively small amount 
of alcohol, esterification of the organic acid frequently occurs to 
some extent. 

The following products have been obtained from adipyl chloride 
and toluene, p-xylene, and mesitylene respectively: at-di-p-tolyl- 
herane-at-dione, m. p. 144—145°, and 8-p-toluoylvaleric acid, m. p. 
153—154°; at-di-p-3-rylylhexane-at-dione, m. p. 127—128°, and 
5-p-3-ryloylvaleric acid, m. p. 132—133°; at-dimesitylhexane-at- 
dione, m. p. 102—103°, and 8-mesitoylvaleric acid, crystalline mass, 
b. p. 236°/13 mm. Glutaryl chloride and m-xylene yield ae-di- 
m-4-rylylpentane-ae-dione, m. p. 60—61°, and y-m-xyloylbutyric 
‘acid, m. p. 118°. H. W. 


Preparation of Nitro-compounds of Tetrahydronaph- 
thalene and its Homologues. Terrain G.m.3.H. (D.R.-P. 
299014; from Chem. Zentr., 1919, iv, 374).—Tetrahydro- 
naphthalene, or its homologues, is treated with nitric-sulphuric acid 
or other nitrating mixtures which do not contain more than 25% 
of water in such a manner that the temperature does not exceed 
50° in the first phases of the action. In these circumstances, oxida- 
tion and resinification are almost completely avoided. Tetrahydro- 
naphthalene and nitric-sulphuric acids give a mixture of a- and 
B-nitrotetrahydronaphthalene, b. p. 121—128°/0-17 mm., which is 
also obtained when concentrated nitric acid (D 1°47) is gradually 
added to a solution of tetrahydronaphthalene in acetic anhydride, 
a mixture of acetic acid and acetic anhydride, or an indifferent 
solvent. A mixture of nitric acid (D 1-47, 160 parts) and sulphuric 
acid monohydrate (200 parts) yields 1 : 3-dinitrotetrahydro- 
naphthalene, yellow crystals, m. p. 71—72°, which is oxidised to 
3:5-dinitrophthalic acid, m. p. 226°, by moderately concentrated 
nitric acid. It decomposes when heated, and forms an explosive 
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mixture with potassium chlorate, ammonium nitrate, etc. It is 
converted by a mixture of fuming sulphuric and nitric acids into 
trinitrotetrahydronaphthalene, yellowish-white crystals, m. p. 
80—81°. H. W. 


- Triphenylmethyl. XXIX. Diphenyl-a-naphthylmethyl. 
M. Gomperec and C. §8. Scuoreprie (J. Amer. Chem. Soc., 1919, 
41, 1655—1676. Compare A., 1918, i, 111).—The investigation 
was undertaken with the object of preparing a compound possess- 
ing a considerably greater degree of dissociation than triphenyl- 
methyl to determine whether this attribute would be accompanied 
by an enhancement of the various chemical characteristics of the 
latter, and to determine with a high degree of accuracy the mole- 
cular weight of the free radicle in various solvents covering a wide 
range of temperature in order to ascertain the influence of tempera- 
ture on the molecular state of the free radicle. 

Diphenyl-a-naphthylmethyl chloride, \arge, colourless crystals, 
m. p. 170—171°, is most conveniently prepared by the action of 
the calculated quantity of acetyl chloride on diphenylnaphthyl- 
earbinol dissolved in benzene ; the corresponding bromide has m. p 
165—166° (slight decomp.), whilst dipheny/naphthy/ ethyl ether 
forms well-defined, colourless crvstals, m. p. 132°. Diphenyl-a- 
naphthylmethyl is obtained by the action of molecular silver on a 
solution of the chloride in benzene, and forms practically colourless 
erystals, which gradually become pale yellow. m. p. about 135—-137° 
after darkening at 130°. The radicle absorbs oxygen very rapidlv, 
but in spite of the fact that the theoretical amount of the gas is 
absorbed, diphenvInaphthvlmethyl, like triphenylmethyl, does not 
give the theoretical quantitv of peroxide. It readilv reacts with 
iodine. and an equilibrium is attained. CPh.°C,,H-+I — 
CPh,I-C,,H-, when apvroximatelv 60% of the radicle has been 
changed ; attempts to isolate the iodide were unsuccessful, but its 
formation is definitely established by the isolation of the corre- 
sponding anilide, m. p. 151°. When an excess of iodine is added 
to the solution of diphenylnaphthylmethyl, an unstable periodide 
separates as an oil. When treated with hydrogen chloride in 
benzene solution, the free radicle is converted to the extent of 
more than 80% into diphenylnaphthylmethane and diphenyl- 
navhthvlmethyl chloride, the remainder being transformed into a 
polymeride. Cy,.He,. very fine. colourless crystals, m. ». 234—235°, 
the molecular weight of which appears to be abnormal. Reduction 
by hvdrogen in the presence of platinum black converts diphenyl- 
naphthylmethyl into diphenylnaphthylmethane. 

Attempts are described to prepare additive compounds of the 
free radicle with ethyl and ethvl amyl ethers. amyl formate, ethyl 
acetate, amyl acetate, ethvl chloroacetate, ethyl valerate, acetone, 
dipropyl ketone, methyl butyl ketone, acetonitrile. propionitrile. 
benzene, toluene, xylene, and hexane respectively; in no case did 
addition take place, the behaviour of diphenylnaphthylmethy] in 
this respect being in marked contrast with that of triphenylmethy]. 
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Solutions of diphenylnaphthylmethyl are only slowly affected by 
exposure to light; since, however, the products formed contain con- 
siderable quantities of diphenylnaphthylmethane, it seems prob- 
able that the reaction occurs on lines similar to those with tri- 
phenylmethyl, but far more slowly. 

The molecular weight of diphenylnaphthylmethyl has been 
determined by the cryoscopic method in nitrobenzene, p-bromo- 
toluene, p-dichlorobenzene, p-chlorobromobenzene, and naphthalene 
respectively, thus giving a temperature range from +6° to 80°; it 
has been found that the temperature as well as the concentration 
has a marked influence on the dissociation of free radicles, whilst 
the nature of the solvent appears to exert but slight influence. 
Increase in the concentration of the solution invariably causes an 
increase in the molecular weight, which is interpreted as shifting 
the equilibrium, C,,H,-CPh,*CPh,°C,,H, = 2C,,H,;*CPhzg, in favour 
of the bimolecular form. At a temperature of about 60°, diphenyl- 
naphthylmethyl is shown to be present entirely in the uni- 
molecular form, but above this temperature the molecular weight 
suffers a further decrease, the cause of which has not been 
established. H. W. 


The Fluorene Series. I. ApoiFr Siecciirz (Ber., 1919, 52, 
{B|, 1513—1517).—Thiele has shown that fluorene condenses with 
benzaldehyde, anisaldehyde, cinnamaldehyde, and furfuraldehyde in 
the presence of sodium ethoxide (A., 1900, i, 347; 1906, i, 571). 
Derivatives of other aldehydes are now described. 

9-0-Methylbenzylidenefluorene forms flat, colourless needles and 
prisms, m. p. 109°5°, soluble in concentrated sulphuric acid with 
violet colour ; picrate, orange needles, m. p. 138—139°. 9-p-Methyl- 
henzylidenefluorene forms flat, colourless crystals, m. p. 97°5°; 
picrate, yellow, m. p. 117—118°. 9:9/-Terephthalylidenedifluorene, 

H,(CH°C,,Hg)o, crystallises in golden-yellow, glistening leaflets, 
m. p. 209—210°, olive-green in sulphuric acid. The 9-ch/lorohenzy!- 
idenefluorenes are as follows: ortho, yellow needles, m. p. 176°, dark 
brown in sulphuric acid; meta, pale yellow prisms and pyramids, 
m. p. 90°5°, deep green in sulphuric acid; para, pale yellow, m. p. 
149°5°, deep blue in sulphuric acid. 9-m-Bromobenzylidenefluorene 


forms yellow needles, m. p. 92—93°, deep green in sulphuric acid. 
J.C. W. 


Transformation of Anilines into cycloHexylamines and 
the Isomerism of these Bases. A. Skira and W. Berenpr 
(Ber., 1919, 52, [B], 1519—1535).—Hitherto, the catalytic reduc- 
tion of anilines has given very unsatisfactory results, for there is a 
great tendency for ammonia to be evolved and secondary amines to 
result in consequence. With colloidal platinum as the catalyst, how- 
ever, and by varying the concentration, temperature, and propor- 
tion of hydrochloric acid present, it is possible so to control the 
reduction that the primary cyclohexylamine is the sole product or 
the secondary base the main product. Reduction with colloidal 
platinum is about thirty times as rapid as with spongy platinum, 
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which is probably due, not only to the greater surface available, but 
to the fact that the bases have no time to “ poison” the catalyst 
before the action is over. In any case, the catalyst must be 
employed in unusual concentrations, about 0°6% for the monoamines 
and double this for diamines. 

The catalyst is prepared by shaking a solution of hydrochloro- 
platinic acid, containing gum arabic, with hydrogen, after inocula- 
tion with a little colloidal platinum. 

The following reductions are described. Aniline: A mixture con- 
taining 1°5 grams of platinum (from hydrochloroplatinic acid), 
1°5 grams of gum arabic, 0°09 mol. (8°37 grams) of aniline, 110 c.c. 
of glacial acetic acid, and 120 c.c. of water (designated the “ normal 
mixture’), was reduced in three hours at 21°, giving cyclohexyl- 
amine, b. p. 135° (40°3%), and dicyclohexylamine, b. p. 250° (59°7%). 
At 55—60° the same mixture was reduced in twenty-five minutes, 
the yield of secondary base being 78°4%. With the addition of 
10 c.c. of concentrated hydrochloric acid, the mixture was reduced 
in two and a-half hours at 21°, giving primary cyclohexylamine 
only. Alkylanilines: At about 40—50° good yields of the simple 
secondary amines are obtained, but at 80°, and with more concen- 
trated solutions of the catalyst, the monoalkylanilines give 40—55% 
yields of tertiary amines. The dialkylanilines give almost the same 
results under both conditions. cycloHezylmethylamine, 

C,H,,"NHMe, 

has b. p. 145—147°, and its benzoyl derivative has m. p. 85—86°; 
cyclohexyldimethylamine has b. p. 160—161° (A., 1904, i, 661); 
cyclohexyldiethylamine has b. p. 193° (¢bid.), dicyclohexylmethy/l- 
amine has b. p. 265°, and its lemon-yellow picrate has m. p. 140°; 
dicyclohezylethylamine has b. p. 268°, and its picrate has m. p. 
138°. 

Toluidines.—The “ normal mixture,” containing ptoluidine, plus 
5 grams of hydrogen chloride, was reduced at 25° in four hours, the 
product being 4-methyleyclohexylamine, b. p. 150—151° (Gutt, A., 
1907, i, 508). This is apparently a mixture of cis- and trans-iso- 
merides, for it yields two benzoyl derivatives, the a-form having 
m. p. 180° (corr.) (#bid.), and the B-form, which is the more soluble 
of the two in dilute alcohol, having m. p. 116°. At 52° the 
“normal mixture’ is reduced in seventy-five minutes, giving a 68% 
yield of 4:4/-dimethyldicycloherylamine, b. p. 133°/10 mm. This 
gives two nitrosoamines, the a-form, m. p. 128—129° (corr.), crystal- 
lising from moderately strong alcohol, and the B-form, m. p. 90—91° 
(corr.), from more dilute alcohol. With m-toluidine the “ normal 
mixture ” was reduced in five hours at 23—26°, to 55°6% of primary 
amine, and 44°4% of secondary base, but at 55° the absorption of 
hydrogen was complete in thirty minutes, and the yield of secondary 
amine was 791%. 3-Methyleyc/ohexylamine has b. p. 150—151° 
(?bid.), and forms two benzoyl derivatives, the a-form having m. p. 
127° (corr.) and the B-form m. p. 98°5° (corr.). 3:3/-Dimethyldi- 
cyclohexylamine has b. p. 172—173° (Wallach, A., 1893, i, 115). 
In the case of o-toluidine the yields with the “normal mixture ” 
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were 83°8% primary and 16°2% secondary amine at 23°, and 58% 
secondary base at 55°. 2-Methyleyclohexylamine, b. p. 150—151°, 
Syren m. p. 269°, forms two benzoyl derivatives, a-, m. p. 
146° (corr.) (Gutt, loc. cit.), and B-, m. p. 107° (corr.). 2: 2-Di- 
methyldicycloherylamine has b. p. 273—274°, forms a hydro- 
chloride, m. p. 284°, and yields two picrates, a-, tetrahedra, m. p. 
184° (corr.), and B-, delicate needles, m. p. 153° (corr.). 

Nitroandlines.—m-Nitroaniline is mainly reduced to m-phenylene- 
diamine if insufficient catalyst is used, but a mixture containing 
6°9 grams of base, 4 grams of colloidal platinum, 3 grams of gum 
arabic, 4 grams of hydrogen chloride, 150 c.c. of glacial acetic acid, 
and 130 c.c. of water was reduced at 55° so rapidly that heat was 
developed, and a 62% yield was obtained of cyclohexylene-l :3- 
diamine, b. p. 193—194°, platinichloride, yellow needles (Merling, 
A., 1894, i, 177). p-Nitroaniline, under similar conditions, gave a 
45% yield of cyclohexylene-1 : 4-diamine, b. p. 181°, platinichloride, 
yellow crystals (von Baeyer, A., 1889, 1147). 

In most of the reductions the hydrogen is kept under 3 atm. 
pressure. J.C. W. 


Halogenalkylated Aromatic Amines. IV. Jutius von 
Braun and Geore Kirscupacm (Ber., 1919, 52, [B], 1716—1724. 
Compare A., 1918, i, 107, 269, 406).—When methyl-8-bromoethyl- 
aniline is boiled with hydrochloric acid, it is converted into methy/- 
B-chloroethylaniline, NMePh-CH,°CH,.Cl, which is a very pale 
yellow oil, b. p. 134°/13 mm., and forms a yellow picrate, m. p. 
107°, a methiodide, colourless leaflets, m. p. 125°, and a p-nitroso- 
compound, emerald leaflets, m. p. 69°, which may be oxidised to 
p-nitromethyl-B-chloroethylaniline, NO *C,H,NMe°CH.°CH,Cl, a 
greenish-brown, crystalline powder, m. p. 90°, and reduced to 
methyl-B-chloroethyl-p-phenylenediamine, an oil which yields an 
acetyl derivative, m. p. 131°. The reactivity of the halogen atom 
is not so great as in the case of the bromo-derivative, but it is 
still quite considerable. For example, the base reacts with sodium 
benzoate to form methyl-B-benzoyloxyethylaniline [B-methylanilino- 
ethyl benzoate|, m. p. 48—49° (picrate, m. p. 164°), and with ethyl 
sodiomalonate to give ethyl B-methylanilinoethylmalonate, 
NMePh-CH,°CH,*CH(CO,Et),, a viscous oil, b. p. 190°/mercury 
pump. 

The replacement of one halogen by another may be illustrated 
still further. The chloro-derivative yields the bromo-compound 
when boiled with hydrobromic acid, and both may be converted 
into methyl-Bodoethylaniline, colourless crystals, m. p. 43—44° 
(hydriodide, m. p. 139°), by boiling with hydriodic acid. The 
phenomenon has been put to practical use in the preparation of a 
y-halogenopropyl base. Methylaniline does not react in the desired 
way with ethylene or trimethylene dichlorides, and the product 
obtained by heating it with trimethylene dibromide cannot be dis- 
tilled. By boiling the crude product with hydrochloric acid, how- 
ever, the above exchange of halogens takes place, and methyl-B- 
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chloropropylaniline may be isolated as a very pale yellow oil, b. p. 
140—144°/13 mm. This base forms a platinichloride, m. p. 
154—156°, a picrate, m. p. 113°, a methiodide, m. p. 107—108°, 
and a dark, oily nitroso-compound, and it reacts with sodium to 
give oily N: N/-diphenyldimethylhexamethylenediamine, 
NMePh:[CH,]|,*NMePh 

(picrate, m. p. 82°), and with trimethylamine to form the oily 
quaternary chloride, NMePh:C,H,*NMe,Cl (platinichloride, m. p. 
211°). When boiled with hydrobromic acid, methyl-B-bromopropy!- 
aniline is formed, and this may now be distilled; b. p. 150—155°/ 
12 mm., 117—121°/0°01 mm.; picrate, m. p. 94—95°; platini- 
chloride, m. p. 132°. 

The halogenoethyl bases yield 1-methyldihydroindole when heated 
with aluminium chloride, but the halogenopropylanilines do not 
give quinoline derivatives. J.C. W. 


Mechanism of the Grignard Reaction. Jutius von Braun 
and GrorG Kirscnpaum (Ber., 1919, 52, [B], 1725—1730).—In the 
first communication on bromoalkylated anilines (A., 1918, i, 107) 
it was shown that the magnesium compounds react with aldehydes 
and ketones, but that the ketones are regenerated on treating the 
products with water. It was suggested that the primary products 
can be represented thus: 


RSo:i0<cMsX and oR, 10M 8%. 


Apparently, then, when R’ is NMePh-CH,°CH,-, rearrangement 
into RR’/CH-O-MgxX is possible in the case of aldehydes, but there 
are steric hindrances in the way of the formation of R,R’C-O-MgX. 
When the heavy NMePh-group is further away, however, as in the 
case of methyl-y-bromopropylaniline (preceding abstract), the neces- 
sary rearrangement is possible even in the ketone series. 

The following compounds are obtained from magnesium y-methyl- 
anilinopropyl bromide: (1) witli isovaleraldehyde, N : N’-diphenyl- 
dimethylhexamethylenediamine (ibid.), and methyl-6-hydrory-- 
methylheptylaniline, NMePh:C,H,*°CH(OH)-CH,"CHMe,, a viscous 
oil, b. p. 154—156°/12 mm. (picrate, m. p. 161°; platinichloride, 
m. p. 210°); with acetone, methylpropylaniline, and methyl-6- 
hydroxy-6-methylamylaniline, a very viscous oil, b. p. 164—170°/ 
13 mm. (platinichloride, m. p. 193°); with cyclohexanone, the base, 


NMePh: C, H, d>o<on? CH CBs 


which seems to lose water slowly on heating. 

The steric hindrance seems to be connected with the presence 
of nitrogen also, for the Grignard compound from y-phenyl-n-butyl 
bromide (A., 1913, i, 612) behaves quite normally with acetone, 
yielding sec.- -butylbenzene and By-diphenyloctane (ibid.), but chiefly 
e-phenyl-B-meth ylhexan-B-ol, CHMePh-CH,CH,"CMe,"OH, a very 
viscous liquid, b. p. 135°/11 mm. J.C. W. 
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5-Nitro - 2 -amino - 1 - methyl-4-:sopropylbenzene. C. E. 
Anprews (U.S. Pat. 1314923).—To introduce a nitro-group into 
aminocymene in a position para to the amino-group, the amino- 
group is first protected against the action of the nitrating medium 
by boiling with glacial acetic acid for fifteen to twenty hours. Nine- 
teen parts of the solid acetylaminocymene thus obtained are dis- 
solved in 98% sulphuric acid (84 parts) and the solution thus formed 
is nitrated with a mixture of 98% sulphuric acid (13 parts) and 70% 
nitric acid (10 parts), while the reacting substances are kept at 0°. 
By pouring the products into water containing ice a yellow precipi- 
tate of p-nitroacetylaminocymene is obtained. This may be treated 
directly for reduction of the nitro- to the amino-group by heating 
with iron and hydrochloric acid, and the acetyl group may subse- 
quently be removed by treatment with concentrated hydrochloric 
acid, from which, on keeping, the hydrochloride of 2 :5-diamino-1- 
methyl-4- -tsopropylbenzene separates as crystals. The intermediate 
product (5-amino-2-acetylamino-1-methyl-4-isopropylbenzene) may 
be diazotised and coupled with a hydroxy-aromatic compound in 
alkaline solution, after which the acetyl group can be removed and 
the 2-amino-group can then be caused to react with hydroxy- or 
amino-aromatic compounds. This procedure is preferable to react- 
ing on tetrazotised diaminocymene with aromatic hydroxy-deriv- 
atives, where two different second components are to be employed 
in producing bisazo-dyes. CHEMICAL ABSTRACTS. 


4- Amino - 5 - methyl - 2 - ‘sopropylbenzenesulphonic Acid. 
C. E. Anprews (U.S. Pat. 1314927).—Aminocymene or its 
sulphate is heated for about ten hours with 98% (or fuming) 
sulphuric acid at about 205° until a test portion vives no reaction 
for the free amine on making it alkaline. The solid reaction mass 
is broken up and dissolved in hot sodium hydroxide solution, 
purified by filtration through “decolorising carbon,” and acidified 
to obtain 4-amino-5-methyl-2-7sopropylbenzenesulphonic acid. 

CuemicaLt ABSTRACTS. 


Action of o-Chlorobenzaldehyde on Chloroanilines and 
Amines of Fluorene and Anthraquinone. [Fritz Mayer and 
Irene Levis (Ber., 1919, 52, [B], 1641—-1652).—-It has already 
been found that under certain ‘conditions 0- -chlorobenzaldehyde does 
not react with ortho-substituted anilines to form the usual azo- 
methines, but condenses according to the following scheme, taking 
an actual example (A., 1918, i, 36): 


NO, NO, NO, N 
\wu, a’ \ covailipe aN -NH- a /\/ NAN, 


/N) 
MeL P, cHol } Mel J cul) ) “Md A, ZN yy, 


The reaction with chloroanilines and aminofluorenes has now been 
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examined, but these are found to give only the azomethines or no 
condensation products at all. Certain anthraquinone derivatives, 
however, yield the more complex products. 

In the experiments, the azomethines were obtained by condensing 
the components in warm dilute alcohol, and the other condensations 
were tested by heating the substances in nitrobenzene or 
naphthalene at 210—220° with a little copper powder and 
anhydrous sodium carbonate. 

The chloroanilines gave the following compounds: 2: 2/-dichloro- 
benzylideneaniline, m. p. 112—113°; 3:2!-dichlorobenzylidene- 
aniline, two forms, m. p. 104° and m. p. 39—40°, the former pass- 
ing into the latter on fusion and inoculation with crystals of the 
low melting form; 4:2/-dichlorobenzylideneaniline, m. p. 65—68° ; 
2:4:2!-trichlorobenzylideneaniline, m. p. 97—98°; a trichloro-2!- 
chlorobenzylideneaniline, m. p. 109°, from technical trichloro- 
aniline, the pure 2:4:6-trichloroaniline giving no condensation 
product. 2-Chloro-4-nitroaniline yields 2 :2/-dichloro4-nitrobenzyl- 
wdeneaniline, yellow crystals, m. p. 155—156°. 4-Chloro-2-nitro- 
aniline only reacts in naphthalene solution, and then gives a small 
yield of 3-chloro-l-nitroacridine, pale yellow needles, m. p. 
219—221°. 3-Chloro-ptoluidine gives 2 : 2/-dichloro-4-methyl- 
benzylideneaniline, m. p. 68—70°. 2-Chloro-5-nitrobenzaldehyde 
and p-chloroaniline yield 4:2/-dichloro-5'-nitrobenzylideneaniline, 
m. p. 124—125°. 2:4-Dinitroaniline and 1-aminoanthraquinone 
do not condense with 2-chloro-5-nitrobenzaldehyde. 2-Amino- 
fluorene and 2-aminofluorenone (Diels, A., 1901, i, 521) yield 
2:2'-chlorobenzylideneaminofluorene, m. p. 128—129, and 2:2!- 
chlorobenzylideneaminofluorenone, m. p. 153—155°. 1-Nitro-2-amino- 
fluorene does not react, but 2-nitro-7-aminofluorene (A., 1902, 
i, 758) forms 2-nitro-7 :2'-chlorobenzylideneaminofluorene, m. p. 
230°. 

5-Chloro-l-aminoanthraquinone yields 0-5-chloro-l-anthraquin- 
onylaminobenzaldehyde (5 - chloro-1-0-aldehydoanilinoanthraquin- 
one) (1), reddish-violet crystals, which condenses with more 5-chloro- 
l-aminoanthraquinone in boiling nitrobenzene, under the influence 
of mercuric sulphate, giving the compound (II). 


C,H,Ci<p, >C,HyNH-C,H,-CHO —> 
(L,) 
Cl CO 
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The aldehyde (I) also condenses to the esters of 1:2-o-chloro- 
phthalyl-5 : 10-dihydroacridol (annexed 

Cl CO formula), which in the free state is appar- 
F tae ita te ently a brownish-violet powder, when heated 
with sulphuric acid at 115—120°, or with 


\ANZNANc <H acetic acid saturated with hydrogen 
CO... | ~“X chloride. The hydrogen sulphate forms 
ae dark violet crystals, and the hydrochloride 

| is violet. 
al 1-Chloroanthraquinone-2-aldehyde (Ull- 


mann, A., 1916, i, 484) condenses with 
l-aminoanthraquinone to form 1:1/-anthraquinonylaminoanthra- 
quinone-2-aldehyde, 


CO ’ ‘ ; CO ‘ 
CH >OsHy NH-C,H,(CHO)< G5 >C,H, 
as a violet-red powder, which condenses further with 1-amino- 
anthraquinone to give a violet compound of the formula 


CH OO >0,H AES OH <G9 > OH, 
l 
N-C,H<Go>C.H, 


Heated with sulphuric acid, the aldehyde also forms the violet 
sulphonate of 1:2:8:9-diphthaloyl-5 : 10-dihydroacridyl hydrogen 
sulphate, 


NH * 
Ic,H,<co> O.H.<, FH OEs<oo>Ce |, 80, 


co 
I 
SO,H 
J.C. W. 


Diphenylamine. H. Rogers (U.S. Pat. 1314538),—Diphenyl- 
amine is formed by heating a mixture of aniline with about 1% 
of ammonium bromide in an autoclave, preferably for about forty- 
eight hours under a condensing column, which is arranged to 
permit release of the ammonia evolved without loss of aniline. A 
temperature of about 300° gives the best results. Bromine itself 
may be used as a catalyst instead of ammonium bromide, or other 
bromine compounds may be used, for example, aniline hydro- 
bromide, bromobenzene, or magnesium bromide. It is practically 
essential that about 1% of water should be present in the reaction 
zone. After heating in the autoclave, the reaction product is frac- 
tionated. The first fraction, distilling up to 200°, consists mainly of 
unchanged aniline, together with a small amount of diphenylamine, 
and is stored for re-digestion with a fresh amount of catalyst. 
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The second fraction, distilling at 200—300°, consists of a mixture 
of aniline with a larger amount of diphenylamine. The larger part 
of the diphenylamine can be recovered from this second fraction 
by redistillation. The main quantity of the diphenylamine pro- 
duced is collected in the fraction which distils at 300° and above. 
A tarry residue is left in the still, from which the catalyst may be 
recovered. An apparatus is described. CHemicaL ABSTRACTS. 


The Isomerism between Real and Pseudo-haloid Salts. 
A. Hanrzscn (Ber., 1919, 52, [B], 1544—1572).—Two distinct 
chromoisomerides have been found in the case of certain -onium 
haloids, especially iodides, and a study of their absorption and 
transformations has led the author to postulate the following 
characteristics of real and pseudo-haloids. (1) The genwne 
haloids.—The halogen is in ionic union with the -onium complex, 
that is, is in the “outer sphere’’ according to Werner’s teaching ; 
the salts are optically identical with their ions. Thus, [NR,|X, 
[PR,|X, [AsR,]X, [SR,]X, [OR,|X. (2) The wp-haloids—The 
halogen is directly united to the central atom; the absorption is 
much greater than in the case of the normal haloids, and therefore 
the y-forms are often yellow. They are expressed by the old 
formule for the salts, thus, R,=N-I, ete. The tendency for the 
normal salts to change into the less stable w-forms is favoured by 
higher temperatures and non-ionising solvents, such as chloroform 
and s-tetrachloroethane, and depends on the nature of the ions. 
Of the anions, iodine has the greatest effect and chlorine scarcely 
any. The most effective cations are those in which the central 
atom is in an unsaturated ring system, as in pyridinium and 
pyroxonium salts. Next come the most phenylated ions, such as 
triphenylbenzyl- and triphenylmethyl-phosphonium, but with the 
alkylated ions, even such as tetrabenzylarsonium, the salts show 
little tendency to rearrangement. The isomerisation is a time 
reaction, and therefore a solution in chloroform generally repre- 
sents an equilibrium, which is displaced not only by rise of tempera- 
ture, but also by dilution. This suggests participation of the 
apparently indifferent solvent, and in the case of l-ethylpyridinium 
iodide the fact is revealed that both salts form solvates with chloro- 
form, the stable, normal form giving a less stable solvate than the 
labile y-modification. Ionising solvents have absolutely no optical 
effect on the normal haloids. 

These views are chiefly based on a study of 1-ethylpyridinium 
iodide and 4-methoxy-2:6-dimethylpyroxonium iodide (compare 


this vol., i, 72). For the practical details, which are accom- 
panied by much discussion, the original should be consulted. 
J.C. W. 


Attempted Preparation of New Compounds of Nitrogen. 
H. Sraupincer and Jutes Meyer (Helv. Chim. Acta, 1919, 2, 
608—612).—According to Werner’s conception, the co-ordination 
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number of nitrogen is four, so that only four atoms or radicles can 
be united directly to a nitrogen atom. Should it be possible, how- 
ever, for the nitrogen atom to be united directly with five groups, 
it is to be expected that the most stable compounds would be 
formed when the atom is attached to five carbon atoms. The only 
known compound of this type is triphenylmethyltetramethyl- 
ammonium, CPh,*NMe,, described by Schlenk and Holtz (A., 1916, 
i, 385), the peculiar instability of which is possibly due to the 
presence of the triphenylmethyl group. The present communica- 
tion describes a number of unsuccessful attempts to obtain further 
compounds of similar structure. 

The action of dimethylaniline oxide (2 mols.) on diphenylketen 
(1 mol.) leads to the formation of dimethylaniline and benzophen- 
one, whilst with molar proportions of the reagents the products are 
dimethylaniline and diphenylketen oxide, the dimethylaniline oxide 
behaving in each case as an oxidising agent. With phenylearb- 
imide and dimethylaniline oxide, carbon dioxide, dimethylaniline, 
and amorphous substances of high molecular weight are formed. 
Triethylamine, dimethylaniline, and triphenylamine could not be 
caused to react with diphenyldiazomethane or with phenylazide. 

H. W. 


A Peculiar Transformation of Methylallylaniline N-Oxide. 
JakoB MEISENHEIMER (Ber., 1919, 52, [B], 1667—-1677).—Methy]l- 
allylaniline is converted into methylallylaniline N-oxide, 

CH,:CH-CH,*NPhMe:0O, 

by the action of perbenzoic acid in benzene, being isolated as the 
yrerate, OH*NPhMe(C;H,;)-O°-C,;H.(NO,)3, which crystallises in 
stout, yellow forms, m. p. 121° (decomp.). If the benzene solu- 
tion is extracted with 10% hydrochloric acid and the extract is 
carefully mixed with sodium hydroxide, the oxide is liberated as 
a very soluble, unstable substance, but if the alkaline solution is 
heated by means of a current of steam it soon becomes turbid, and 
a very pale yellow, mobile oil distils over. This oil, b. p. 97°/ 
14—-16 mm., is shown to be N-phenylmethyl-O-allylhydroxylamine, 
CH,:CH:CH,°O-NMePh, by the following series of reactions, but 
no explanation of its formation from the isomeric methylallyl- 
aniline W-oxide is offered. The transformation is conditioned by 
the allyl group, for no other amine oxides are known to behave in 
this way. The most convenient way to obtain the oil is to oxidise 
the methylallylaniline with Caro’s acid at 30—35°, extract impuri- 
ties with ether, and then add concentrated sodium hydroxide and 
distil in steam. 

The oil is hydrolysed by boiling with hydrochloric acid according 
to the scheme: 


_, NHMePh + CH,:CH,:CHO 

C,H,-O-NMePh 

CH,:CH-CH,:OH + NMePhC! —> C,H,Cl-NHMe. 
c 2 
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Of the products, acraldehyde was identified by its odour and con- 
version into lead acrylate, methylaniline as its somewhat reddish- 
yellow picrate, m. p. 144-5°, and acetyl derivative, p-chloromethyl- 
aniline as its greenish-yellow picrate, m. p. 153°, and acetyl deriv- 
ative (Chattaway and Orton, T., 1901, 79, 465), and possibly 
o-chloromethylaniline, a picrate being obtained in bundles of 
greenish-yellow needles, m. p. 133°. When heated with zinc dust 
and acetic acid, the oil yields methylaniline and allyl acetate. The 
latter was hydrolysed, and the alcohol characterised by conversion 
into allyl p-nitrobenzoate, m. p. 28°. Reduction by Skita’s method 
(colloidal platinum protected with gum arabic) gives rise to 
N-phenylmethyl-O-propylhydroxylamine, an almost colourless oil, 
b. p. 92—94°/12 mm., which is hydrolysed by dilute sulphuric acid 
to propaldehyde, methylaniline, and p-hydroxymethylaniline. 
J.C. W. 


Action of Nitrous Acid on £-Phenylhydroxylamine. Eve. 
BAMBERGER and ALEx. Lanpavu (Ser., 1919, 52, [4], 1837—1842). 
——A more complete study of this subject, with particular reference 
to the by-products (compare A., 1894, i, 412). Starting with 79°7 
grams of phenylhydroxylamine, 86°5 grams of the nitroso-com- 
pound, NO-NPh-OH, were obtained as a precipitate. The filtrate 
was extracted with ether, and the aqueous solution added to 
8-naphthol in sodium hydroxide, giving a quantity of dye corre- 
sponding with 2°9 grams of benzenediazonium hydroxide. The 
ethereal solution was saturated with ammonia gas, filtered (residue 
A), shaken with 12% ammonia solution (B), dried, and evaporated, 
leaving 0°69 gram of nitrosobenzene. The residue A consisted of 
ammonium salts, chiefly of nitrosophenylhydroxylamine, but also 
of phenylnitroamine, NO,*-NHPh, the latter salt being also present 
in solution B. The phenylnitroamine was isolated by dissolving 
A in water, adding sodium carbonate and permanganate in the 
cold to oxidise the nitrosophenylhydroxylamine to nitrosobenzene, 
filtering, extracting with ether after acidifying, and shaking the 
extract with dilute ammonia. On evaporating the ammoniacal 
solution, 0°11 gram of phenylnitroamine was obtained. 

The nitroamine is most probably formed by the rearrangement 
of the nitrosophenylhydroxylamine under the influence of nitrous 
acid, for when a solution of the potassium salt of the latter is 
acidified in the presence of sodium nitrite, a trace of nitroamine is 
produced. J.C. W. 


Phenols as Mordant Dyes. Ricuarp Moéutavu (Ber., 1919, 
52, [B], 1730—1734).—Those phenols which are constitution- 
ally capable of forming internally complex salts are found to impart 
more or less stable shades to mordanted wool, as the following 
table indicates : 
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Al. Fe. Cr. 
Fa-Anthrol — .....cccoscesscees Brown Brown Yel.-brown 
FE. Saxensasiopscsinconss Yel.-brown Yel.-brown  “Yel.-brown 
CINE sk cnnccissnccccascsnnsecs — *Pale grey Yel.-grey 
1: 2-Dihydroxynaphthalene. i Grey.-brown Yel.-brown 
+1: 8- - Black Brown-black Brown.-black 
+Phenanthraquinol ............ oe -- Red.-brown 
1: 2-Dihydroxyanthracene . Yel.-brown Yel.-brown  Yel.-brown 
2: 3- i Red.-brown Red.-brown  Red.-brown 
DOMME  ccsscnccscccseesssess — Dark grey Yel.-grey 
EE POU seccniccsocsnceces --- *Pale red oo 
2 : 3-Dihydroxynaphthoic 
SERRE IE NSE RES = *Red.-violet — 
Protocatechuic acid ......... — *Grey.-violet Pale grey 
errr — ~ Yel.-grey 
Methy] gallate .................. = os Pale grey 
+1: 2-Dihydroxynaphthalene- 
4-sulphonic acid ............ Yel.-brown Yel.-brown  Red.-brown 


(1) With the exception of those marked *, the colours are unchanged 
by light and air after thirty days, and also by boiling with 2% soap 
solution. 

(2) Those marked f give colours which are quite stable towards boiling 
N-hydrochloric acid. 


No effect is produced by phenol, a- and 8-naphthols, resorcinol, 
quinol, 1:3- and 2:7-dihydroxynaphthalenes, or m- and p-hydr- 
oxybenzoic acids. J.C. W. 


Acetylation of Nitrophenols in Presence of Catalysts. 
G. E. Horerretman (Proefschrift Delft, 1919, 134 pp.; from Chem. 
Weekblad, 1919, 16, 904).—The author has investigated the acety]- 
ation of trinitrophenol, op-dinitrophenol, p-nitrophenol, and 
o-nitrophenol by acetic anhydride both in presence and absence 
of catalysts such as ferric chloride, zinc chloride, concentrated 
sulphuric acid, and pyridine. The following points are discussed : 
(1) The nature of the reactions without a catalyst. (2) Are 
catalytic reactions definite or does inactivity occur? (3) The 
relationship between reaction constant and amount of catalyst. 
(4) The cause of inactivity in certain reactions and the determin- 
ation of a limit when it occurs. (5) The influence of various 
catalysts on the acetylation of several nitrophenols. W. J. W. 


Action of Nitric Acid on Phenolic Ethers. Kurt H. Meyer 
and Hans Gortiies Bittrotra (Ber., 1919, 52, [B], 1476—1489). 
—It has been known for some time that by-products with very 
intense colours are formed during the nitration of phenolic ethers. 
For example, Decker and Salonina isolated a deep blue compound 
from thymol ethyl ether (A., 1902, i, 767). It is now shown that 
the substances can be isolated as perchlorates by diluting the nitra- 
tion products with ice-water, filtering, and adding the solution to 
perchloric acid. The salts yield diphenylamine derivatives on 
reduction, and are best regarded (with Decker) as quinonoid salts 
of substituted diphenylhydroxylamine-NV-oxides, NPh,O-OH. 
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This is the derivative of nitric acid which corresponds with 
diphenylarsinic acid, but attempts to isolate it or its metallic salts 
have been unsuccessful. In the case of the anisyl derivative, the 
attempts have led to the isolation of dianisylnitric oxide, 
NO(C,H,OMe),, 
which is more stable than diphenylnitric oxide (Wieland and 
Offenbiacher, A., 1914, i, 955). 
In the action of nitric acid on phenolic ethers, there is obviously 
a choice of two reactions, the ordinary nitration and the present 
reaction, represented by the 


Jf oN i annexed formula. Methyl 
— ° HK OMe groups, and especially meth- 


oxy-groups, in the meta- 
position are favourable to 
this reaction, as they are to 
the coupling process with diazo-compounds, but whilst the pheno- 
menon seems to be most characteristic of phenolic ethers, it is not 
entirely confined to this class, for resorcinol behaves in a similar 
manner. 

The quinonoid perchlorate of di-p-anisylhydrorylamine N-ozide, 


OMe-C,Hy-N(:0):C, 06, crystallises from acetone on the 
4 


addition of light petroleum in coppery needles containing 1H,0O, 
which is lost at 50° in a vacuum desiccator. The solutions are red 
in deep layers and pure blue in thin layers or when very dilute. 
Reduction to di-y-anisylamine may be effected by means of stannous 
chloride or sodium iodide, and followed titrimetrically in each 
case. The perchlorate is reduced to di-p-anisylnitric oxide by 
treatment with an alkali, or sodium iodide, or zine powder, in 
acetone, or, most conveniently, by dissolving it in pyridine and 
gradually adding water. The oxide crystallises in needles or 
platelets, and has the appearance of copper powder, m. p. 150° 
(decomp.). Its reduction by sodium iodide may be followed volu- 
metrically, and it is re-oxidised to the deep violet salts by bromine 
or concentrated mineral acids. 

Phenetole yields the violet-brown perchlorate of diphenetylhydr- 
oxylamine V-oxide, decomp. 114°, and copper-coloured diphenety]- 
nitric oxide. m-Tolyl methyl ether gives the perchlorate of 5 :5!-di- 
methoxydi-m-tolylhydroxylamine N-oxide, dark crystals with 1H,0. 
decomp. 142°. o-Tolvl methyl ether gives a mere trace of coloured 
salt. m-5-Xylyl methyl ether yields the dark brown perchlorate 
of 5:5/-dimethoxydi-m-2-xylylhvdroxvlamine .V-oxide. 

Resorcinol dimethyl ether gives the perchlorate of 2:4:2':4!- 
tetramethorydiphenylhydroxylamine N-ovide, C\,H,,0,NCI1,H,O, as 
a violet-brown powder, decomp. 178°. The deep green solutions of 
this become cornflower-blue on adding two equivalents of stannous 
chloride, and colourless with four equivalents, the final product 
being 2:4:2/:4!-tetramethorydiphenylamine, which forms large, 
colourless crystals, m. p. 71°, and yields a nitroso-derivative, m. p. 
111°. Resorcinol diethyl ether gives the corresponding perchlorate, 


O!N-OH 
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C,H;(OEt),*N(°O):C,H,(OEt):OEt-ClO,, in very dark green, 
glistening needles, decomp. 131°. 

Orcinol dimethyl ether yields the perchlorate of 3:5:3/:5/-tetra- 
methoxydi-o-tolylhydroxylamine N-oxide, dark  violet-brown 
needles, 1H,O, decomp. 121°, and 3:5:3/:5/-tetramethorydi-o- 
tolylamine, m. p. 106°, and its nitroso-compound, m. p. 186°. If 
the product of the nitration 
of orcinol dimethyl ether is 
Me Me *_ left with water, eon com- 
N —< S10 pound, decomp. 150°, is 
— i? deposited, probably repre- 
~~ oe o os sented i the " mies 

formula. 

Phloroglucino] trimethyl ether gives rise to the perchlorate of 
2:4:6:2/:4':6!-hexamethoxrydiphenylhydroxylamine N-oxide, dark 
blue crystals, decomp. 189°. J.C. W. 


Aromatic Nitro-derivatives. X. Nitration of Thymol. 
M. Giva (Gazzetta, 1919, 49, ii, 158—166).—The author’s investi- 
gations on the trinitro-compounds obtained on nitrating thymol 
and its ethyl and methyl ethers confirm the conclusions of Arm- 
strong and Rennie (Chem. News, 1883, 47, 115), Maldotti (A., 
1901, i, 80), and Larter (P., 1901, 183), namely, that Lallemand’s 
trinitrothymol and its ethers (Compt. rend., 1857, 37, 498; 1857, 
38, 1022; 1860, 43, 375, 459) are in reality trinitro-m-cresol and 
its ethers. 

Further, the trinitro-compound obtained by nitrating either the 
methyl or the ethyl ether of thymol reacts with hydrazine hydrate 
in alcoholic solution, giving rise to 2:4: 6-trinitro-m-tolylhydrazine 
(compare this vol., i, 100). Phenylhydrazine also reacts with these 
compounds, yielding the same product (compare this vol., i, 98). 

Nitration of the ethyl ether of thymol, dissolved in sulphuric 
acid, by means of fuming nitric acid at a moderately low tempera- 
ture and for a short time gives the ethyl ether of dinitro--cresol, 
m. p. 96—97° (compare Staedel and Kolb, A., 1891, 186). Further 
nitration of the latter yields the ethyl ether of 4:5 :6-trinitro-m- 
cresol, m. p. 75°. In the ethyl ether of dinitro-m-cresol obtained 
from thymol, one of the nitro-groups occupies the position formerly 
occupied by the isopropyl group, which is evidently eliminated by 
the action of the nitric acid. a a 


Transformation of cycloHexanones into Catechols. Guipo 
Cusmano (Atti R. Accad. Lincei, 1919, [vl], 28, ii, 30—33).— 
Methylisopropyleatechol, C\)H,,O, obtained either as such by heat- 
ing monobromo-Buchu-camphor above its melting point or as 
diacetyl derivative by heating the same bromo-compound with 
acetic anhydride and anhydrous sodium acetate in a reflux appara 
tus, erystallises in colourless prisms, m. p. 48°, b. p. about 270°, 
gives a green coloration with ferric chloride in alcoholic solution, 
and in aqueous solution, especially rapidly in presence of alkali, 
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undergoes oxidation to a hydroxythymoquinone, m. p. about 165°; 
this oxidation is favoured also by organic bases, such as aniline, 
which gives a violet-blue coloration. With phenylcarbimide, it 
yields the crystalline phenylurethane, C,,H,,0,No, m. oe . 


Molybdic Acid-Catechol Compounds. R. F. WEINLAND 
and Fritz Garsser (Zeitsch. anorg. Chem., 1919, 108, 231—247). 
—It has been found that catechol reacts with molybdates in aqueous 
solution to form coloured compounds in which an:atom of the 
oxygen of the molybdate molecule has been displaced by the cate- 
chol residue (C,H,O,). The simplest of these compounds is pre- 
pared by mixing solutions of ammonium molybdate and catechol, in 
the proportion of 1 molecule of the former to from 6 to 12 of the 
latter, and allowing the solution to evaporate, when large, deep red 
crystals in the form of four- or six-sided columns with sharp 
pyramidal ends are obtained. They can be recrystallised from 
water, methyl, or ethyl alcohol, and in each case have the composi- 
tion represented by the formula (NH,)H[MoO,(C,H,O,)],}H.O. 
The aqueous solution is gradually decolorised by acids, and the 
compound is also decomposed by alkalis. Corresponding salts of the 
alkali metals could not be prepared, but by the action of pyridine 
on the ammonium compound two new compounds were obtained, an 
ammonium pyridine compound, brownish-red needles, easily soluble 
in water and methyl alcohol, less easily in ethyl alcohol, to which 
the formula (NH,)(C;H;NH)[MoO,(C,H,0,)],4H,O, is given, and 
a pyridine salt. The latter can also be prepared by heating an 
aqueous solution of molybdic anhydride (1 mol.), catechol (1 mol.), 
and pyridine (2 to 3 mols.). It forms orange-red aggregates of 
microscopic needles, m. p. 60°, and its composition corresponds with 
the formula (C;H;N)H,[Mo0O,(C,H,0,)],1°5H,O. An anhydrous 
quinoline salt corresponding in composition with the above am- 
monium pyridine compound, and a tetramethylammonium com- 
pound having the formula .NMe,H[MoO,(C,H,0.)] were also 
prepared. An anhydrous dipyridine salt was also obtained. 

A dipyridine—dicatechol molybdate was obtained from a solution 
in which one molecular proportion of molybdic acid was heated with 
two of catechol and five to ten of pyridine. It forms bright red, 
six-sided tables, and can be recrystallised from methyl alcohol un- 
changed, but not from water or ethyl alcohol. It has the composi- 
tion (C;H;NH),.[Mo0,(C,H,0,).], m. p. 137°. In presence of more 
than two molecular proportions of catechol, the last compound 
erystallises with the excess of catechol in varying quantities. The 
compounds isolated contained: (1) C,H,(OH),,2H,O, m. p. 53°; 
(2) 3C,H,(OH),, m. p. 142°; (3) 1°5C,;H,(OH),,2H,0, m. p. 138°. 

E. H. R. 


m-Anisyltellurium Compounds. Kar. Leperer (Ber., 1919, 
52, [B], 1989—1992. Compare A., 1917, i, 134).—Di-m-anisyl- 
telluride has been prepared by the action of magnesium m-anisyl 
iodide on tellurium dibromide ; it is purified by conversion into the 
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crystalline dibromide and reduction of the latter with magnesium 
methyl iodide. 

Di-m-anisyltelluride, Te(CgHyOMe),, is a pale yellow oil, b. p. 
247—252°/34—36 mm., which gives rise to the following di-m- 
anisyltelluronium compounds in the usual way ; dichloride, slender, 
felted needles, m. p. 162—163°; dibromide, small, felted needles, 
m. p. 185—186°; di-iodide, minute, golden-yellow needles, m. p. 
167—168° (decomp.), after softening at 163°; oxide, 

TeO(C,H,OMe),, 
amorphous powder, which softens at 69° and is completely molten 
at 90°; methiodide, not obtained in the pure condition. It also 
forms additive compounds with the mercuric haloids as follows: 
iodide, Te(C;H,-OMe),,Hgl,, yellow needles, m. p. 122—123°, after 
softening at 120°; bromide, needles, m. p. 114—115° (decomp.), 
after softening at 108°; chloride, colourless, amorphous powder, 
which softens at 83° and is completely molten at about 89°. 
H. W. 


A Simple and Convenient Way to Prepare Aromatic 
Selenium Compounds. A. Scnortter (Ber., 1919, 52, [B}, 
1517—1518).—Instead of treating diazotised anilines with alkali 
selenides or selenocyanates, which involve the use of hydrogen 
selenide in their preparation, the same results may be obtained with 
alkali polyselenides. A reagent is best obtained by fusing black 
selenium with potassium hydroxide and dissolving the product in 
ice-water. About twice the theoretical quantity is applied to the 
diazonium compound, 75% of the excess being precipitated during 
the reaction and the remainder recovered from the mother liquors 
of the organic selenide by the action of sulphur dioxide. 

Benzenediazonium chloride gives an 80% yield of diphenyl 
selenide, whilst diazotised anthranilic acid gives a mixture of 
diselenide (85%) and monoselenide (compare Lesser and Weiss, A., 
1913, i, 1184; 1915, i, 445). J.C. W. 


Cholesterol. XXVIII. Transformation of Cholesterol 
into Cholanic Acid. A. Winpaus and K. Nevuxircnen (Ber., 
1919, 52, [B], 1915—1919).—It has often been surmised that cholic 
acid, C.,H,,O;, is intimately connected with cholesterol, C,,H,,0, 
especially as they give similar colour reactions, but a direct proof 
has necessitated several years of experiment. A clue was first found 
in the fact that cholesterol yields acetone on oxidation with chromic 
acid, whereas cholic acid does not, that is, the difference in the 
carbon content is that of an isopropyl group (A., 1918, ii, 22). 
Cholanic acid, C,,H,O., which has the three hydroxyl groups of 
cholic acid replaced by hydrogen, behaves in the same way (Wieland 
and Weil, A., 1912, i, 831). This led the authors to attempt the 
removal of the isopropyl group from a suitable cholesterol deriv- 
ative, and as a substance in which there are no complications left 
in the nuclear parts of the molecule, they have chosen cholestane, 
C,,H,,, the product obtained by the chemical reduction of chole- 
sterol. 


c* 
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When cholestane is oxidised by chromic acid in glacial acetic acid 
it gives an acid which is remarkably like cholanic acid, but on 
comparing it with a specimen provided by Wieland it proves to be 
an isomeride after all. The isomerism is akin to that which exists 
between cholesterol, dihydrocholesterol, and cholestane on the one 
hand and coprosterol and y-cholestane on the other, for when 
y-cholestane is oxidised in the same way the product is the true 
cholanic acid. 

Cholanic acid has m. p. 164° and its ethyl ester crystallises in 
long needles, m. p. 93—94°; isocholanic acid has m. p. 162° (the 
mixture begins to soften at 150° and is clear at 155°), the methyl 
ester has m. p. 79—80°, and the ethyl ester crystallises in leaflets, 
m. p. 79°. J.C. W. 


Xanthosterol, a Crystalline Compound from the Bark of 
Xanthoxylum Budrunga. H. Diererte (Arch. Pharm., 1919, 
257, 260—263).—NXanthosterol, CosHyO, obtained in about 0°25% 
yield by extracting the bark of Xanthoxylum Budrunga with light 
petroleum, forms slender, white needles, m. p. 213—214°. Its mole- 
cule contains a hydroxyl group, and it forms a benzoyl derivative, 
CypH 4,05, fine needles, m. p. 264—265°; an ethylcarbonato-deriv- 
ative, C,,H,,O°CO,Et, white, nodular crystals, m. p. 175—176°; a 
methylcarbonato-derivative, Cz,H,0°-CO,Me, greasy leaflets, m. p. 
191—193°; and a bromo-derivative, C,,H,,OBr, colourless needles, 
m. p. 169—170°. 

Its reactions indicate xanthosterol to be an alcohol related to 
lupeol (compare Likiernik, A., 1891, 551, 1446; Sack and Tollens, 
A., 1904, i, 1011) and to alstol (Sack and Tollens, Joc. cit.). With 
concentrated sulphuric acid, it yields a yellow coloration, which 
changes to brown with a slight green fluorescence on heating. When 
its chloroform solution is treated with concentrated sulphuric acid, 
the chloroform gradually becomes pale yellow with a green fluores- 
cence and the acid brown; evaporation of this chloroform solution 
leaves a violet residue. Addition of concentrated sulphuric acid, 
drop by drop, to a solution of xanthosterol in acetic anhydride gives 
a stable, red coloration. 

The bark of Xanthoxylum Budrunga contains also an alkaloid, to 
be studied later. a Mee Os 


Condensation of Formaldehyde with some Unsaturated 
Compounds. H.J. Prins (Proc. K. Akad. Wetensch. Amsterdam, 
1919, 22, 51—56. Compare A., 1917, i, 685; 1918, i, 261).—The 
condensation of formaldehyde with styrene, anethole, camphene, 
and cedrene has been studied. The reaction with styrene yields 
B-phenyltrimethylene glycol (loc. cit.), b. p., 176°/13  mm., 
D?? 11161, i 154267, and its methylene ether, b. p. 128—130°, 
DiS 11111, »° 1°53063. Anethole yields the methylene ether of 
p-methoryphenylbutylene glycol, b. p. 168—170°/13 mm., 
D"{ 11197, n{* 1°53438. On boiling a solution of trioxymethylene 
in acetic acid with camphene for three days, homocamphenol ace- 
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tate is produced, an oil, b. p. 124—128°/13 mm., Dj 1°0013, n’'$ 
148209. A mixture of cedrene with an equivalent quantity of 
formaldehyde in 15% sulphuric acid and acetic acid on stirring for 
three days yields homocedrenol, b. p. 168—171°/13 mm., Di’ 1°0270, 
n'S 1°51826, along with products of considerably higher boiling 
point. J. F.S. 


Manufacture of Synthetic Drugs [Adrenaline]. Nanayosui 
Nacatr (Brit. Pat. 118298).—Equimolecular proportions of nitro- 
methane and diacetylprotocatechualdehyde, prepared by the inter- 
action of protocatechualdehyde and acetyl chloride or acetic anhy- 
dride, are condensed at ordinary temperatures in presence of a 
dilute solution of a weak alkali to diacetoxyphenylnitroethanol, 
C;H,(OAc).*CH(OH)-CH,"NO,. The crystalline product is col- 
lected, washed free from protocatechualdehyde with ether, and 
treated with acetic acid and zinc dust in presence of a 35% form- 
aldehyde solution containing a molecular equivalent of formalde- 
hyde, whereby simultaneous reduction and methylation take place 
with the production of diacetoxyphenylmethylaminoethanol, 
C,H,(OAc),*CH(OH)-CH,-NHMe. The zinc is precipitated from 
the reaction mixture as sulphide, and to the filtered solution the 
requisite amount of hydrochloric acid is added to effect hydrolysis 
and to combine with the liberated base. On evaporation at a low 
temperature in a vacuum, crystals of dihydroxyphenylmethylamino- 


ethanol hydrochloride (adrenaline hydrochloride) are obtained. 
G. F. M. 


Benzoylation of some Hydroxy- or Amino-aromatic 
Compounds. Frépiric Reverpin (Helv. Chim. Acta, 1919, 2, 
729).—The author has recently succeeded in effecting certain diffi- 
cult benzoylations by benzoyl chloride in the presence of a little 
concentrated sulphuric acid (A., 1918, i, 536); the latter substance 


has been employed previously for benzoylation with benzoic anhy- 
dride. H. W. 


Manufacture of 8-Halogen-ethylaminobenzoic Acid Esters. 
_Soctéré Cuimieve pes Usines pu RHONE (Brit. Pat. 128553).— 
8-Halogen-ethyl-p-aminobenzoic esters of the general formula 
XCH,°CH,*NH°C,H,°CO.R, where X is a halogen and R an alkyl 
group, are obtained by treating the corresponding hydroxyethyl 
compounds (Brit. Pat. 128552) with halogenating agents, such as 
phosphorus or sulphur haloids, thionyl chloride, or bromide, etc., 
preferably in the presence of a diluent such as benzene or a tertiary 
amine. Ethyl B-chloroethyl-p-aminobenzoate is a crystalline sub- 
stance, melting at 69°, and boiling at 183° at 3 mm. pressure. 
[See also J. Soc. Chem. Ind., 1920, 43a.] G. F. M. 


Manufacture of f§-Alkylaminoethylaminobenzoic Alkyl 
Esters. Sociéré Cuimiqve pres Usines pu Rnuone (Brit. Pat. 
128554).—B-Alkylaminoethyl-p-aminobenzoic esters are obtained by 
heating for several hours in a closed vessel at a temperature of 
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about 100° a mixture of an alkylamine and a f-halogenethyl-p- 
aminobenzoic ester (see preceding abstract). HKthyl B-diethylamino- 
ethylaminobenzoate, NEt,*CH,*CH,*NH-C,H,°CO,Et, prepared thus 
from diethylamine and ethyl -chloroethyl-p-aminobenzoate, is an 
oil giving a water-soluble monohydrochloride when evaporated to 
dryness with the requisite quantity of dilute hydrochloric acid. On 
recrystallisation from alcohol the hydrochloride gives white needles 
melting at 156°. G. F. M. 


Manufacture of Substituted Benzoic Acid Esters. 
Société Cuimique pes Usines pu Ruone (Brit. Pat. 128912).—Di- 
B-halogen-ethyl-p-aminobenzoic acid esters of the general formula 
N(CH,°CH,X),*C,H,*CO,R, where X is a halogen and R an alkyl 
group, are prepared in the same way as the monohalogen esters 
(see Brit. Pat. 128553, preceding page), starting from the di-f- 
hydroxyethylaminobenzoic esters (see Brit. Pat. 128552). Ethyl 
di-B-chloroethyl-p-aminobenzoate melts at 53° and boils at 215°/ 
3 mm. with slight decomposition. By the method described in Brit. 
Pat. 128554 (preceding abstract) the dichloro-esters may be con- 
verted into di-8-alkylaminoethyl-p-aminobenzoic esters. Thus 
diethylamine and ethyl di-8-chloroethylaminobenzoate give ethyl 
tetraethyldiaminodiethyl-p-aminobenzoate, 

N(CH,"CH,*N Et, )o°CgH,*CO,Et, 
which forms a crystalline mass, soluble in dilute hydrochloric acid 
to give a dihydrochloride; this on crystallisation from alcohol 
forms white needles, m. p. 194—195°. G. F. M. 


Some Derivatives of p-Dimethylaminobenzoic Acid. H. 
Rivier and Cu. Scunerper (Helv. Chim. Acta, 1919, 2, 717—719). 
Ethyl p-dimethylaminobenzoate crystallises in colourless leaflets, 
m. p. 67—68°. pDimethylaminobenzanilide has m. p. 181—182° 
(compare Staudinger and Endle, A., 1917, i, 646), and is converted 
by phosphorus pentachloride into the hydrochloride of p-dimethyl- 
aminobenzanilide iminochloride, NPh:CCl-CsH,-NMe,,HCl. p-Di- 
methylaminothiobenzanilide, from the anilide and phosphorus 
pentasulphide, forms yellow needles, m. p. 170—171°. H. W. 


The Replacement of Halogen attached to a Ring Carbon 
Atom by other Substituents. I. Replacement of Halogen 
by the Carboxyl Group. Kari W. Roszenmunp and Enricu 
Struck (Ber., 1919, 52, [B|, 1749—-1756).— Halogen atoms in aro- 
matic compounds can be directly replaced by carboxyl groups by 
heating the compounds with aqueous or aqueous-alcoholic potass- 
ium cyanide and a little cuprous cyanide for some hours at about 
200° in strong, sealed tubes. Good results have been obtained with 
halogen derivatives of benzene (mono- and di-), toluene, aniline, 
nitrobenzene, phenol, carboxylic acids, naphthalene, and thiophen. 
Apparently, copper is the unique catalyst in such condensations, for 
in the well-known and easier case of the replacement of halogen by 
the amino-group, silver, nickel, cobalt, zinc, and cadmium salts are 
almost ineffective. 
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The following examples are given. Benzoic acid from bromo- 
benzene, p-toluic acid from p-bromotoluene, p-aminobenzoic acid 
from p-bromoaniline, terephthalic acid from p-dibromobenzene, 
anisic acid from p-bromoanisole, the three phthalic acids from the 
three bromobenzoic acids, a-naphthoic acid from a-bromonaphth- 
alene, thiophen-2-carboxylic acid from 2-bromothiophen, and 
0-3 :4-dimethoxrybenzoylbenzoic acid, Cy,H3(OMe).*CO-C,H,°CO,H, 
small needles, m. p. 208—209°, from 2-bromo-3! : 4'/-dimethozybenzo- 
phenone (o-bromobenzoylveratrole), stout plates, m. p. 154—155°, 
this being obtained by the Friedel and Crafts’s reaction. 

The behaviour of chloronitrobenzenes towards potassium cyanide 
was investigated by Richter (1871-1873), who found that the meta- 
and para-compounds gave chlorobenzoic acids when heated with 
the cyanide solutions at 200° whereas o-chloronitrobenzene was 
unaffected. It is now found that the last isomeride yields o-nitro- 
benzoic acid if a little cuprous cyanide is present and the tempera- 
ture is not allowed to rise above 195°, whereas at about 210° 
phthalic acid and another substance, free from nitrogen and 
chlorine, are the products. J.C. W. 


Preparation of Tyrosine for the Tyrosinase Reaction. 
M. W. Bersertncx (Chem. Weekblad, 1919, 16, 1494—1495).—A 
small quantity of trypsinum activum is added to a 10% solution of 
pepton siccum, the mixture being put in a stoppered flask and 
shaken with a little chloroform to prevent decomposition by 
anaérobe bacteria. The flask is kept in a thermostat at 40°, with 
occasional agitation. After ten to fourteen days the peptone will 
be converted into tyrosine. Huphorbia lathyris, Beta vulgaris, 
Morus nigra, and Microspira tyrosinatica are recommended as 
sources of tyrosinase. W. J. W. 


Intra- and Inter-molecular Active Forces and their 
Significance in Atomic Rearrangements, in Racemisation, 
and in Asymmetric Synthesis. Emit Ervenmeyer (Biochem. 
Zeitsch., 1919, 97, 198—245).—On reducing active phenylbromo- 
lactic acid with zinc in hot alcoholic solution one half of it passes 
into phenyl-8-lactic acid and the other half into cinnamic acid. 
When the zinc salts of the acids are decomposed with dilute sul- 
phuric acid and the cinnamic acid is extracted with ether, it is 
found to be optically active, rotating in the same direction as the 
active phenylbromolactic acid from which it is derived. That this 
activity of the cinnamic acid is not due to contamination with 
phenyl-lactic acid is shown by experiments in which repeated extrac- 
tions with water still leave an active cinnamic acid. This is further 
confirmed by the fact that a mixture of +cinnamic acid with 
active phenyl-lactic acid of the same optical activity as that shown 
by the active cinnamic acid differs from it in other respects. The 
active cinnamic acid obtained as above shows an asymmetric crystal- 
line form. On brominating a mixture of the zinc salts of d-pheny]l- 
lactic acid and i-cinnamic acid the /-dibromide of cinnamic acid is 
obtained. On the other hand, /-phenyl-lactic acid and 7-cinnamic 
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acid yield the d-dibromide. The reduction products of J- and d- 
phenylbromolactic acids, likewise, yield dibromides of cinnamic acid 
of the opposite rotation to the phenylbromolactic acids employed. 
Further experiments with d-tartaric acid, /-chlorosuccinic acid, 
l-mandelic acid, and 7-cinnamic acid have shown the following : — 

+Cinnamic acid with d-tartaric acid yields /-cinnamic acid + 
Br, —> d-dibromide. 

-Cinnamic acid with /-chlorosuccinic acid yields d-cinnamic 
acid + Br, —> /-dibromide. 

+Cinnamic acid with /-mandelic acid yields d-cinnamic acid + 
Br, —> /-dibromide. 

On treating d-cinchonine with /-cinnamic acid, /-cinnamic acid is 
obtained, and on bromination the d-dibromide is formed. 

As the geometrical isomeric formula of cinnamic acid with the 
double bond cannot account for the active cinnamic acids, the 
author suggests a stereoisomeric structure with free unsaturated 
affinities thus: 


CH, 
C,H, H H C,H, H 
and instead of 
C¢ oH H CO.H 
2 CO,H H 


H 


He also suggests that the activation of the cinnamic acid in the 
above reactions is brought about by the “induction ’”’ influence of 
the asymmetric active components involved in the reactions, 
namely, the phenyl-lactic acids, d-tartaric acid, /-chlorosuccinic 
acid, etc. 

The stereoisomerism of the optically active isovaleric acid obtained 
by the author and Landsberger from the brucine salt of methyl- 
ethylmalonic acid is also discussed. 8. S. Z. 


The Explanation of the Reciprocal Action of Asymmetric 
Substances with an Asymmetric Carbon Atom on Cinnamic 
and aillo-Cinnamic Acids as Based on the Author's 
Isomerism Theory of the Ethylene Derivatives. Emi. 
ErRLENMEYER (Biochem. Zeitsch., 1919, 97, 245—255).—Applying 
the theory advanced in the preceding paper, the author discusses 
the action of some asymmetric substances on cinnamic and allo- 
cinnamic acids. The stereoisomeric formule of storax-a-cinnamic 
acid, storax-8-cinnamic acid, triclinic cinnamiec acid, allocinnamic 
acid, isocinnamic acid (Liebermann), and isocinnamic acid (Erlen- 
meyer, sen.) are discussed. S. S. Z. 
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Walden’s Inversion. Emm Er.tenmerer (Biochem. Zeitsch., 
1919, 97, 255—261).—A theoretical paper. Walden’s inversion 
is discussed’ in the light of the author’s “induction” theory 
described in the preceding abstracts. 8. 8. Z. 


Concerning the Force Emanating from Asymmetric 
Molecules and its Significance in Biochemistry. Emi. 
ERLENMEYER (Biochem. Zeitsch., 1919, 97, 261—311).—A 
theoretical paper. A lengthy exposition of the author’s theory as 
to the stereoisomerism of ethylene derivatives and the “ induction”’ 
influence of asymmetric active compounds (see preceding abstracts). 
Many observations already made in stereochemistry and _bio- 
chemistry are discussed in the light of the new hypotheses. 

S. S. Z. 


Compounds of Molybdic Acid with Aromatic o-Hydr- 
oxy-Acids (Salicylic Acid and a-Hydroxynaphthoic Acid). 
R. F. Werntanp and Kurt ZimMerMann (Zeitsch. anorg. Chem., 
1919, 108, 248—266).—It has been found that salicylic acid and 
a-hydroxynaphthoic acid combine with molybdic acid to form a 
series of coloured complex compounds. The complex acids them- 
selves could not be isolated, but a number of pyridine, quinoline, 
and tetramethylammonium salts were prepared in crystalline con- 
dition. No compounds are formed between molybdic acid and m- 
or p-hydroxybenzoic acids. The evidence indicates that only 
the hydroxy-group of the organic acid interacts with the molybdic 
acid, not the carboxyl group. 

By heating together in aqueous solution molybdic anhydride, 
salicylic acid, and pyridine in the molecular proportions 1:7:7, a 
deep yellow salt crystallising in thick, irregular, six-sided tables 
was obtained having the composition 

4[Mo0,(O-C,H,°CO,).|H.,9C;H;N,4H.O 
(No. 1). When prepared in methyl-alcoholic solution, the same salt 
was obtained anhydrous. It cannot be recrystallised unchanged. 
Quinoline and tetramethylammonium salts of the same complex 
acid were prepared, and were all yellow. The corresponding 
pyridine salt containing a-hydroxynaphthoic acid is yellow. This 
is a complex acid salt containing 15 molecules of hydroxynaphthoic 
acid to 7 of molybdic acid and 13 of pyridine (No. 5). When this 
is heated with methyl alcohol, it is changed into the normal salt, 
Mo0,(0-C,,H,*CO,).(H*C;H;N).,5H.O (No. 6). When the com- 
pound No. 1 is heated with methyl alcohol, a new compound 
crystallises which has the composition 
6[C,H,0.(Mo,0,)]H,,7C;H;N ,3CH,-OH 
(No. 11). This compound contains the new acid, 
[C,H,(CO,)Mo,0;]Hp. 

The same anion appears to be present in a flesh-red compound 
which is formed by heating the pyridine salt No. 1 with water. and 
has the formula 8[C,H,O.(Mo,0,)]H,,9C;H;N (No. 10). A similar 
flesh-coloured salt is obtained when No. 11 is heated in water; this 
has the composition [C;1,0,(MoO,).JC;H,N,H,0 (No. 12). By 
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heating the salt No. 5 with water, a yellowish-grey compound is 
obtained having the composition [C,,;H,O.(MoOs3).|,C;H;N (No. 13). 
Sodium, potassium, and ammonium salts of salicylomolybdic 
acid were also prepared. These were brownish-red compounds of 
very complex constitution, and appear to be double salts of mono- 
salicylomolybdic acid, [MoO,*O-C,H,*CO,]H,, and disalicylomolybdic 
acid, [Mo0,(O0-C,H,°CO,).] Ho. E. H. R. 


A New Disalicylide. Ricnarp Anscuirz [with Hans JANSEN, 
Atrrep Lusiin, and Grore Merzces] (Ber., 1919, 52, [B}, 
1875—1895).—By the distillation of o-acetoxybenzoic acid under 
less than 20 mm. pressure, the author has obtained Einhorn and 
Pfeiffer’s disalicylide, m. p. 200° (A., 1901, i, 712), and a new 
isomeride, m. p. 213°, which is less soluble in chloroform than the 
old one. It is found that the new isomeride, designated 
a-disalicylide (small, glistening prisms, m. p. 213°), is the normal 
disalicylide of the formula mK. o> CHy whereas the older, 
B-disalicylide, is probably represented by the annexed formula. 

When distilled under reduced pressure, each passes 


C,H,--—O to a slight extent into the other, but under atmo- 

| spheric pressure they both give xanthone and 
c<o>e carbon dioxide. Severai other salicylic acid deriv- 
| atives give the same pair of disalicylides when care- 
O——--C,H, fully distilled under reduced pressure, namely, 


tetrasalicylide, polysalicylide, diplosal (salicoyl- 
salicylic acid), acetyldiplosal (0-2-acetoxybenzoyloxybenzoic acid, 
D.R.-P. 236196), and 2:2/-diacetoxybenzoic anhydride (from 
aspirin, by the action of thionyl chloride and pyridine, D.R.-P. 
201329). 

The a-disalicylide reacts with boiling alcohols to give the esters 
of diplosal; methyl 0-2-hydroxrybenzoylorybenzoate (methyl 
salicoylsalicylate), OH*C,H,*CO-O-C,H,-CO,Me, has m. p. 86—87°, 
and the ethyl ester, m. p. 59°, agreeing with specimens made by 
the action of alcoholic hydrogen chloride on diplosal. The 
B-disalicylide is much more stable towards alcohols. When heated 
with methyl alcohol at 150° for six hours, it is partly converted 
into methyl salicylate. Similarly, the a-isomeride reacts with 
ammonia in chloroform solution about five times as fast as the 
B-form, giving the ammonium disalicoylimide, 

(HO-C,H,°CO),.N-NH,. 
This is a canary-yellow powder which may be obtained from methyl 
salicylate, through the amide and imide (Schulerud, A., 1881, 42). 
The ammonium salt has been converted into the following salts: 
silver, (HO-C,H,°CO),N-Ag; calcium, CaX,,2H.O; strontium, 
SrX,,3H,O; bariwm, BaX,,H,O; mercuric, HgX; cupric, CuX; 
and lead, PbX. a-Disalicylide also reacts with aniline and 
p-toluidine at about 100°, giving disalicoylanilide, 
NPh(CO-C,H,°OH),, 
m. p. 165°, and disalicoyl-p-toluidide, m. p. 149°. J.C. W. 
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Isomerism of [Methyl] o-Benzoylbenzoate. A. Hanrzscu 
(Ber., 1919, 52, [B], 1572—1573).—McMullen (A., 1916, i, 560) 
doubted the existence of isomerism in the case of methyl o-benzoyl- 
benzoate because he could not obtain the y-form described by 
Meyer (A., 1904, i, 747). Hantzsch points out that he was success- 
ful in isolating this isomeride (A., 1916, i, 399). J.C. W. 


Oxidative Degradation of Dehydroisofenchoic Acid [De- 
hydrovsofenchocamphoric Acidj. N. J. Totvonen (Annalen, 
1919, 419, 176—216).—The experiments were originally under- 
taken with the object of elucidating the composition of dehydro- 
isofenchoic acid; meanwhile, this has been accomplished by other 
methods (compare Aschan, A., 1913, i, 198), and the paper mainly 
gives an account of an instance of abnormal oxidation by per- 
manganate in alkaline solution. 

dl-Dehydroisofenchoic acid was prepared by the successive action 
of phosphorus pentachloride and bromine on dl-sofenchoic acid, 
conversion of the product into the ethyl ester, removal of hydrogen 
bromide frdm the latter by means of quinoline, and subsequent 
hydrolysis; it has m. p. 190—191°, and is soluble in water at 25° 
to the extent of 0°1061 gram in 100 grams. The ethyl ester has 
b. p. 131—134°/9—10 mm., 260—-262°/772 mm., Dj; 1:0121, 
ns 1°45738. The monoethyl ester (8-form?) is a colourless, viscous 
liquid, b. p. 168—171°/9 mm., D*° 1:0730, whilst a second 
modification (a-form?) has b. p. 178—180°/15 mm., m. p. 50—-51°, 
D? 1:0737, nF 1:°47232. Attempts to convert the acid into an 
anhydride by means of acetyl chloride were unsuccessful, and it 
was not isomerised by a mixture of glacial acetic and hydrochloric 
acids (D 1°2). It did not unite with bromine. Hydrogen bromide, 
on the other hand, readily combined with it, yielding an acid, 
C,,H,,0O,Br, m. p. 267° (decomp.), which was not dehydrated by 
acetyl chloride, and, on energetic reduction, gave r-cis-iso-fen- 
choice acid. (The investigation of this action is not yet com- 
pleted.) d-Dehydroisofenchoic acid, prepared similarly to the 
dl-acid, forms monoclinic needles and leaflets, m. p. 170—171°, 
[a] +30°28° in alcoholic solution, and is soluble in water to the 
extent of 0°3761 gram in 100 grams at 25°. The diethyl ester is 
a colourless, mobile liquid, b. p. 123°/6 mm., 261—262°/772 mm., 
D® 1:0130, mn} 1°45892, [a]Jf +36°69°. The monoethyl ester 
(B-form?) has b. p. 164°/8 mm., Df? 1:0760, mp 1°46931, 
[a]? +40°26°, whilst the corresponding a-variety (?) has b. p. 
169—170°/8 mm., m. p. 46—47°, [a]j’ +19°71° in alcoholic solu- 
tion. 1-Dehydroisofenchotc acid has m. p. 170—171°, [a]p —30-43° 
in alcohol, and dissolves in water to the extent of 0°3735 gram in 
100 grams at 25° (diethyl ester, colourless, mobile liquid, b. p. 
140—143°/10 mm., 262—263°/772 mm., D? 1:0145, mj 1:45709, 
la]? —36°18°; monoethyl ester, [B-form], colourless, almost odour- 
less, viscous liquid, b. p. 172—175°/10 mm.). 

When a faintly alkaline solution of dehydrozsofenchoic acid is 
oxidised by potassium permanganate (1%) at 0°, about two atoms 
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of oxygen are absorbed, and the syrupy product appears to consist 
mainly of a /actonic acid, which could not be isolated in the pure 
condition. At ordinary temperatures under the same conditions, 
oxidation proceeds until rather more than four atoms of oxygen 
have been used, and the product is a crystalline acid, C,H,,O, (see 
later). If, however, a brisk current of carbon dioxide is passed 
through the mixture during oxidation and an excess of acid is 
immediately added, ab-diketo-BB-dimethylhexoic acid, 
CO,H:CO-CMe,-CH,"COMe, 
is obtained as a colourless, viscous liquid, which can be neither 
caused to crystallise nor distilled, even under diminished pressure. 
It does not appear to react normally with phenylhydrazine or semi- 
carbazide, but its constitution follows from its oxidation by 
hydrogen peroxide to mesitonic acid, CO,H-CMe.,*CH,*COMe, m. p. 
75° (semicarbazone, m. p. 197°5° [decomp.], phenylhydrazone, m. p. 
135°). The acid is converted by boiling dilute solutions of alkali 
hydroxides into the acid, C,H,,O,, which is identical with the sub- 
stance described by Perkin, Thorpe, and Walker (T., 1901, 79, 
729), to which they ascribed the annexed formula. It has m. p. 
180° (semicarbazone, m. p. 255°, — 
Me,C——-C-CO,H _hydrazone, yellow needles, m. p. 222°, methy/ 


F / OH CH ester, colourless, moderately mobile liquid, 
b. p. 112—113°/14 mm., D? — 1-0783, 
HC—do- ni” 1°47860). It is converted by bromine in 


acetic acid solution into a dthromo-acid, 
C,H,,0,Br,, shining, rhombic leaflets, m. p. 164°, which, on reduc- 
tion with zine dust and acetic acid, yields dimethylcyc/opentanone- 
carboxylic acid, m. p. 104°, which is also obtained by reduction of 
the acid, C,H,,O., itself (compare Perkin, Walker, and Thorpe, Jor. 
cit.). When oxidised by permanganate in alkaline solution, it 
yields aa-dihydrory-BB-dimethylglutaric acid, m. p. 85° (which, 
when preserved in a vacuum desiccator, readily passes into a-keto- 
BB-dimethylglutaric acid, m. p. 99°), and as-dimethylsuccinic acid. 
The author doubts the correctness of the formula ascribed to the 
acid, C.H,,O,, by Perkin, Walker, and Thorpe, and prefers to 
regard it as 5:5-dimethyl-A!-cyclopenten-3-one-l-carboxylic acid, 
its oxidation occurring in accordance with the scheme: 


OMe,—0-00,H OMe,-C(OH),*CO,H OMe,-CO,H 
CH —_> | _—> 
UH,—CO CH,-CO,H OH,-CO,H 
H. W. 


The Derivation of Valency Laws. The Principle of 
Cationic Partial Valencies.. Huco Kaurrmann (Ber., 1919, 52 
[B], 1422—1435).—In connexion with the problem of halochrom- 
ism, it has already been shown that the basic functions of the dye 
and the colour of its salts do not always run parallel. In the case 
of some dimethoxy-derivatives of triphenylcarbinol, for example, it 
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has been found that whereas the 2:4-compounds are more basic 
than the 3:4-, and these much more so than the 2 :5-isomerides, the 
latter give the deepest coloured salts. That is, resorcinol derivatives 
give the strongest bases, but quinol derivatives the most deeply 
coloured salts (A‘, 1914, i, 39). The principle may be established, 
therefore, that two auxochromes have the greatest effect on a 
chromogen when they are in the para-position to each other. This 
principle has already been tested in the case of benzene derivatives 
having the rT and chromophore in the same ring (A., 
1906, i, 841; 1911, i, 368, 930; 1912, i, 863), but now, in order to 
throw light | on the triphenylcarbinol salts, it has been examined 
in the case of some compounds in which the chromophore is con- 
nected by a carbon chain to the nucleus. The methoxyl group is 
chesen as the auxochrome, to avoid complications such as quinonoid 
isomerism and betaine-like salt formation. As the following table 
shows, the 2:5-isomerides have the deepest shades of colour. 


Chromophore. 2: 5-. 3:4-. 2:4-. 
CH:CH-NO, _......++. Orange-red Yellow Yellow 
CH:CMe-NO, ......... Orange Pale yellow Yellow 
CH:CPh-NO, ......... Orange Lemon-yellow Yellow 
CH:;CPh-CO,H ...... Pale yellow White White 
CH:CPh-CN ............ Yellow White Pale yellow 
CH:C(CN)-CO,EFt....... Yellow or orange White Greenish-yellow 
CH:C(CN}- CN sentadens Golden-yellow Pale vellow Pale yellow 
CH:CBz:CN ............ Yellow or orange Straw-yellow Pale yellow 
CH 00 ‘C,H, ... Brick-red Chrome-yellow Lemon-yellow 

\co*% 4 


It follows, therefore, that the salt character of a triphenylcar- 
binol derivative is governed by one law and its colour by another, 
quite independent in its operation, and, consequently, a formula 
for these dyes must be so adduced that it is possible to express in 
it how variations in colour and salt character can proceed indepen- 
dently. None of the formule proposed hitherto satisfy this condi- 
tion, not even MHantzsch’s “conjugation” formula (A., 1919, 
ii, 254). The author proceeds to develop an electrochemical hypo- 
thesis, from the two principles already laid down by him, namely, 
the law of the decentralisation of chemical functions (A., 1914, 
i, 40) and the principle of variable states (A., 1916, i, 417). 

The valency of a system which is directed towards an anion is 
termed a “cation valency.” This may have its seat in one atom 
of the system, but is generally divided and the partial valencies 
distributed over several parts of the molecule. The more the 
valency is subdivided, the more strongly basic will the system be. 
Subdivision of valencies is also the cause of colour, and auxo- 
chromes are groups which provide cationic partial valencies. In 
the case of the triphenylmethane compounds, any change in the 
cationic valency fragments of the auxochrome is accompanied by a 
similar change at the central carbon atom. That is, the more the 
auxochrome valency is subdivided the more also will the fourth 
valency of the central carbon atom be, and these valency fragments 
will be cationic, for they are opposed to the auxochrome valencies. 
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In the case of crystal-violet and tetramethyldiaminobenzhydrol 
the “formule of state” may be written thus: 


gale H, * Aux ®. % 
“>>Cgh,> Aux.@~_ e Ce 4 9 


e727 4 — . 
EC Aux. 0 An anal EC Mg Au x.@---2An 
“+> C5Hy*Aux.@ ~~ ] H 
Scclcemaibieensiiiaapindeiasaaieae ee TT 


where Aux.=auxochrome, an.=anion, and the heavy points mark 
the seat of cationic partial valencies. In the first compound the 
auxochrome and central carbon atom valencies are more scattered 
than in the second, and it is therefore more basic. It is not much 
more deeply coloured, however, from which it follows that subdivi- 
sion of cationic valencies does not cause colour, and the central 
carbon atom in the triphenylmethane dyes is not the seat of the 
colour. These dyes have three seats of colour, namely, the ring 
carbon atoms, which are united to the central carbon atom. 

The following new compounds are prepared by the condensation 
of the dimethoxybenzaldehydes with various agents. w-Nitro-3:4- 
dimethozy-w-methylstyrene, C,H;(OMe).“>CH:CMe:NO,, m. p. 73°, 
and the 2:4-dimethory-compound, m. p. 79°, from nitroethane 
under the influence of ethylamine. {8-Nitro-3 :4-dimethoxystilbene, 
C,;H,;(OMe),.*CH:CPh-NO,, m. p. 109°, and the 2: 4-dimethory-com- 
pound, m. p. 120°, from phenylnitromethane. 3:4-Dimethozry-a- 
phenyleinnamic acid, CgH,(OMe).*CH:CPh:CO,H, m. p. 224°, and 
the 2:4-dimethory-compound, slender needles, m. p. 191°, from 
sodium phenylacetate and acetic anhydride. Zthyl a-cyano-3:4- 
dimethoxycinnamate, Cy,H;(OMe),*CH:C(CN)-CO,Et, m. p. 155°, 
and the 2:4-dimethory-compound, m. p. 143°, from ethyl cyano- 
acetate. a-Cyano-3 :4-dimethorycinnamonitrile, 

C,H,(OMe),*CH:C(CN),, 

m. p. 147°, and the 2:4-dimethory-compound, m. p. 144°, from 
malononitrile. Phenyl a-cyano-3 :4-dimethoxystyryl ketone, 
C,H;(OMe),*CH:CBz-CN, slender needles, m. p. 106°, and the 
2:4-dimethoxy-compound, m. p. 156°, from w-cyanoacetophenone. 
Phenyl a-cyano-3:4-methylenediorystyryl ketone, lemon-yellow 
needles, m. p. 138°, from piperonaldehyde and w-cyanoaceto- 
phenone, and phenyl a-cyano-4-hydrory-3-methorystyryl ketone, 
deep yellow crystals, m. p. 143°, from vanillin. J.C. W. 


Resolution of Acid Salts of Dibasic Acids {into Normal 
Salts and Free Acids} in Aqueous Solution. IV. Tx. 
SaBaLirscnKa (Ber., 1919, 52, [B], 1776. Compare A., 1917, i, 700; 
1919, ii, 282, i, 433).—Phthalic acid is not dehydrated if its ethereal 
solution is evaporated without a catalyst, but a trace of sulphuric 
acid is sufficient to cause the production of considerable quantities 
of the anhydride (compare Dieckmann and Hardt, A., 1919, ii, 326). 
After extracting a solution of normal potassium phthalate (0°54 
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gram in 30 c.c.) for twenty hours with ether, the extract was found 
to require about 1 c.c. of 0°01N-potassium hydroxide for neutral- 
isation, and the aqueous solution the same amount of acid. 

J.C. W. 


Condensation of Phthalic Anhydride with Phenols in the 
Presence of Aluminium Chloride. [Fritz U.tmann and 
Water Scumipr (Ber., 1919, 52, [B], 2098—2118).—Phenols may 
be condensed with phthalic anhydride by means of aluminium 
chloride if acetylene tetrachloride is used as solvent, hydroxy- 
benzoylbenzoic acid derivatives being formed in uniformly good 
yield. The carbonyl group of the phthalic anhydride attaches 
itself for the most part to the carbon atom in the ortho-position to 
the hydroxyl group of the phenol. Starting from tetrachloro- 
phthalic anhydride, o-hydroxybenzoylbenzoic acid derivatives are 
almost exclusively obtained, which are readily converted by alkalis 
into xanthone derivatives. 

Phthalic anhydride and p-cresol yield 4-hydroxy-m-toluoyl-o- 
benzoic acid, OH*C,H,;Me*CO-C,H,°CO,H, colourless, prismatic 
crystals, m. p. 194—195° (corr.), which is converted by sul- 
phuric acid into 1-hydroxy-4-methylanthraquinone, reddish-yellow 
needles, m. p. 175° (corr.). | 3-Hydroxy-p-toluoyl-o-benzoic acid, 
prisms, m. p. 211—212° (corr.), and 5-hydroxy-o-toluoyl-o-benzoic 
acid, colourless, rhombic leaflets, m. p. 219—220°, are similarly 
obtained from m-cresol, and are best separated by fractional 
crystallisation from nitrobenzene. In the same manner, o-cresol 
gives a mixture of 2-hydroxy-m-toluoyl-o-benzoic acid, prisms, 
m. p, 196—197° (corr.), and 6-hydroxy-m-toluoyl-o-benzoice acid, 
colourless, rhombic leaflets, m. p. 224—-226° (corr.). 2/-Hydrozy-o- 
benzoylbenzoic acid, prismatic crystals, m. p. 171—172° (corr.), 
4'-hydroxy-o-benzoylbenzoie acid, rhombic leaflets, m. p. 210° 
(identified by comparison with the acid obtained by the fission of 
phenolphthaleinoxime), and small amounts of phenolphthalein are 
obtained from phenol. 6-Chloro-3-hydroxy-p-toluoyl-o-benzoic 
acid, colourless prisms, m. p. 205—206° (corr.), is pre- 
pared from pchloro-m-cresol, and is transformed by sulphuric 
acid monohydrate into 4-chloro-1 -hydrozy -3-methylanthra- 
quinone, orange-red needles, m. p. 177° (corr.). The latter is con- 
verted by p-toluidine in the presence of copper powder into 
l-hydroxy - 4-p-toluidino - 3 - methylanthraquinone, _ bluish-violet 
needles, m. p. 191° (corr.); the chlorine atom can be replaced by 
the hydroxyl group by treatment with sulphuric and boric acids at 
150—160°, whereby 1 : 4- dihydroxy - 2- methylanthraquinone 
(2-methylquinizarin), carmine-red needles, m. p. 177° (corr.), is 
formed. It is transformed by nitrous acid in the presence of boric 
and sulphuric acids into quinizarin-2-carboxylic acid, carmine-red, 
matted needles, m. p. 249—250° (corr.). 1-Hydrory-4-toluenesul- 
phonamido-3-methylanthraquinone, yellowish-brown needles, m. p. 
213—214° (corr.), is obtained by heating the chlorohydroxymethy]- 
anthraquinone with potassium acetate, p-toluenesulphonamide, and 
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copper acetate in amyl-alcoholic solution, and is hydrolysed to 
4-amino-1|-hydroxy-3-methylanthraquinone, violet needles, m. p. 
257—258° (corr.). When heated with potassium and copper ace- 
tates in the presence of naphthalene, the chlorohydroxymethyl- 
anthraquinone yields 1-hydroxy-3-methylanthraquinone, m. p. 178° 
corr.). 
The condensation of p-cresol with tetrachlorophthalic anhy- 
dride gives 3:4:5:6-tetrachloro - 4! - hydroxy-m-toluoyl-o-benzoic 
acid, m. p. 232—235° (corr.), according 


————0O -~ to the rate of heating, which is quanti- 
ci a tatively transformed by alkali carbonate 
Cl CO,H | . or hydroxide into 5:6:7-trichloro-2- 

we : Lf methylzanthone-8-carbozrylic acid (an- 
ul Me nexed formula), colourless, prismatic 


needles, m. p. 263—266° (corr.). Under 
similar conditions, m-cresol gives 3: 4: 5 : 6-tetrachloro-3/- 
hydrozy-p-toluoyl-o-benzoic acid, pale yellow, prismatic plates, m. p. 
226—228° (corr.), which yields 5:6 :7-trichloro-3-methylzanthone- 
8-carboxylic acid, long, colourless, prismatic needles, m. p. 
254—256° (corr., decomp.). 3:4:5:6-Tetrachloro- 2! -hydrozy- 
m-tcluoyl-o-benzoic acid, yellow, rhombic plates, m. p. 222—225° 
(corr.), and 5: 6: 7-trichloro-4-methylxanthone-8-carbozylic 
acid, colourless, prismatic needles, m. p. 270—273° (decomp.), 
are successively prepared from o-cresol. Phenol yields 3:4:5:6- 
tetrachloro-2'-hydroxy-o-benzoylbenzoic acid, colourless, shining 
leaflets, m. p. 216—218° (corr.), and 5:6:7-trichloroxanthone-8- 
carboxylic acid, colourless, prismatic needles, m. p. 261—264° 
(corr.), whilst B-naphthol gives 3:4:5:6-tetrachloro-2'-hydrozry- 
2-a-naphthoylbenzoic acid, yellow, rhombic plates, m. p. 214—217° 
(corr.), and 4/:5/:6/-trichloro-1 :2-naphthazanthone-\'-carbozrylic 
acid, needles, m. p. 273—275° (corr, decomp.). H. W. 


Condensation of Phthalyl Chloride with «a-Naphthol. 
Witnetm CsAnyr (Ber., 1919, 52, [B], 1788—1793. Compare 
Werner, T., 1918, 113, 20).—The following compounds have been 
isolated from the product of the condensation of phthalyl chloride 
with a-naphthol by Sérensen and Palitzsch’s method (A., 1910, 
ii, 446). (1) aNaphthyl phthalate, pale yellow bundles of 
needles, m. p. 155°, insoluble in sodium hydroxide. (2) An o-naph- 
tholphthalein, almost insoluble in cold alcohol, crystallising from 
the hot solvent in yellowish-red, prismatic needles, m. p. 234—-235° ; 
soluble with dark green colour in sodium hydroxide (compare 
Copisarow and Weizmann, T., 1915, 107, 878); soluble with ultra- 
marine colour in concentrated sulphuric acid, the solution becoming 
eosin-red with ochre-yellow fluorescence on warming, owing to 
dehydration to a-naphthafluoran. (3) The p-naphtholphthalein, 
which dissolves in cold alcohol, gives a blue solution in sodium 
hydroxide, and cannot be condensed to the fluoran. Under the 
above conditions the yield of the ortho-phthalein is very small, but 
it is greatly increased if anhydrous aluminium or stannic chloride 
is present. 
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The complete system, a-naphtho!—phthalyl chloride, is influenced, 
therefore, by the tautomerism of phthalyl chloride, the equilibrium 
of which is displaced in favour of the unsymmetrical form by the 
metallic chlorides, and also by the effect of these agents on the ester 
(compare A., 1919, i, 327). The system is reproduced thus: 


cocl AlCl3,SnCly 
C,H,< manana 0,4,<Co->0 
COCi we CCl, 
{ 2C\yH;*OH | | -3 10H7 ‘OH 
2C,9H7"OH F without catalyst 


with catalyst 


H,(CO,*C,)H;)s OH OH 


ff i ¢ Yj F ‘ 
LALZNKY 
YY Ww yr 
suck be 
H< 0 
Y CU 
CY) C fy ~Bx0 Naphthafluoran. 
ba 


UH CH D0 HU 
J.C. W. 


A New Group of cycloPropane Derivatives. IV. Deriv- 
atives of the 3-Acyl-3 : 4-phenacylidenedihydrocoumarins. 
Oskar WipMmANn (Ber., 1919, 52, [B], 1652—1662. Compare A., 
1918, i, 347, 398).—Some reactions of 3-acetyl- and 3- -propiony|- 
3: 4-phenacylidenedihydrocoumarins and phenacylidenecoumarinic 
esters are described. 

3-Acetyl-3 : 4-phenacylidenedihydrocoumarin (I) forms an oxime, 
quadratic prisms or elongated tablets, m. p. 230° (decomp.), which 
dissolves in dilute sodium hydroxide on boiling, the yellowish-red 
solution depositing a compound, probably of the formula (IT), on 
acidifying. This product crystallises in small, yellow tablets or 
prisms, m. p. 184° (decomp.). When treated with semicarbazide 


CH Bz OH-C,H,-CH:C—CPh 
\ CO,H-CH CH 
JHC Ac — Oxime — 
O—CO U:N-OH 
(I.) (IL.) 


hydrochloride in methyl or ethyl alcohol, alcoholates of the semi- 

carbazone are formed. These lose the alcohol at about 115° in a 

vacuum, giving the pale yellow semicarbazone, 
Ci9H,,0,:N-NH-CO-NH,, 

m. p. 204° (decomp.); the compound with 1EtOH, crystallises in 


O;H, 
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long needles which change into small rhombohedra, and the com- 
pound with 1MeOH forms small, quadratic tablets. In acetic acid 
solution, however, the product is salicylaldehydesemicarbazone. 
Similarly, hydrazine hydrochloride produces the azine of salicyl- 
aldehyde. 
When shaken with sodium ethoxide solution, the 3-acetyl deriv- 
ative gradually deposits the yellow salt - a-acetyl-aB-phenacylidene- 
CH Bz 
dihydrocoumaric acid, ft . The free acid 
OH:C,H,-CH—CAc:CO,H 
crystallises in colourless, quadratic pyramids, m. p. 177° (decomp.), 
and slowly reduces permanganate in acetone. The compound also 
dissolves in boiling 10% sodium hydroxide, depositing a scarlet, flaky 
salt on cooling, which evolves carbon dioxide and salicylaldehyde ( !) 
on acidifying, thereby changing into 3-keto-l-phenyl-5-salicylidene- 
. CH,°C:CH-C,H,-OH 
Al-cyclopentene, CO<,, — bpp ‘ 
nodules of yellow needles, m. p. 202°, readily reduces permanganate, 
and forms an acetyl derivative, pale yellow filaments, m. p. 161°, 
which yields an oxime, pale yellow filaments, m. p. 167° (decomp.), 
and an azine, [CogH,gON]oNo, reddish-brown filaments, m. p. 232°. 
Ethyl a-acetyl-a8-phenacylidenedihydrocoumarinate dissolves in 
dilute sodium hydroxide on boiling, and on acidifying the solution 
deposits 2-hydroxry-4-phenyl-5-a-hydroxy-o-ethoxybenzyl-A': *-cyclo- 
pentadiene-l-carboxylic acid, 


0(CO,H)-CH:CH(OH):C,H,OE; 
CH——OPh ; 


This crystallises in 


OH-CS 


This crystallises in large, pale yellow, quadratic prisms, m. p. 164° 
(decomp.), gives an intense violet coloration with ferric chloride, 
and forms a /actone, glassy, rhombic tablets, m. p- 137—138°, on 
boiling with acetic anhydride. 
3-Propionyl-3 : 4-phenacylidenedihydrocoumarin reacts with dilute 
sodium hydroxide to form 3-keto-1-phenyl-5-salicylidene-2-methyl- 
Al-cyclopentene, straw-yellow tablets or prisms, m. p. 250°, and 
ethyl a-propionyl - a8-phenacylidenedihydrocoumarinate yields 
2 - hydroxy-4-phenyl-5-a-hydroxy-o-ethoxyb enzyl-3-methyl-A): 3-cyclo- 
pentadiene-1-carborylic acid, stout prisms, m. p. 138°. J.C. W. 


Hydroxy- and Dihydroxy-phenylserines and the Parent 
Substance of Adrenaline. Kari W. Rosenmunpand H. Dornsarr 
(Ber., 1919, 52, [B], 1734—1749).—Erlenmeyer’s synthesis of 
phenylserines from aromatic aldehydes and glycine (A., 1905, i, 131) 
is of very limited application, but a modification which would 
admit of the production of phenolic serines would be of consider- 
able interest, because of the relationship between such compounds 
and adrenaline. Three methods have now been tested, the third 
being successful, consisting in the condensation of the aldehydes 
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with ethyl glycine in the presence of sodium. ‘The reaction is 
represented thus: 


(1) R-CHO + NH,-CH,-CO,Et = R-CH:N-CH,-CO,Et+ H,0; 
(2) R«CHO + R-CH:N-CH,-CO,Et= 
R:CH(OH)-CH(CO,Et):-N:CHR 


(that is, aldol condensation) ; (3) hydrolysis to 
R-CH(OH)-CH(NH,)-CO,H + R-CHO. 

In the case of phenolic aldehydes, the hydroxy-groups are protected 

by transforming them into ethylcarbonato-grdaps, which are sub- 

sequently removed by treatment with dilute sodium hydroxide in 

an atmosphere of hydrogen (Fischer’s method). 

Various views on the development of adrenaline in the body are 
criticised, and the following scheme is suggested, the precursor 
being the 3: 4-dihydroxyphenylalanine of proteins (Guggenheim, 
A., 1914, i, 49): (R=C,H.[OH],) 

R-CH, (CHINE): CcoO.H —> Ld CB CH,:CO,H —> 
R:CO- CO.H + NH, CH.: CO,H_—CO,—> 
R-CH(OH)-CH(NH.)-CO,H —> R-CH(OH)-CH(NHMe):CO,H —> 
R-CH(OH)-CH,"NHMe. 
It is quite possible that the 3:4-dihydroxyphenylserine itself is a 
hydrolytic product of protein. 

The Unsuccessful Attempts—Anisaldehyde and ethyl chloro- 

acetate, condensed together by Claisen’s method (A., 1905, i, 286), 


yield ethyl p-methoryphenylglycidate, OMe:C,HyCH< hn. Et’ 
2 


b. p. 187—191°/18 mm., and the corresponding sodium salt, which 
reacts with hydroxylamine hydrochloride to give the oxime of 
p-methoxyphenylacetaldehyde and carbon dioxide. Similarly, 
piperonaldehyde gives ethyl 3:4-methylenedtoryphenylglycidate, 
b. p. 205—210°/17 mm., and the sodium salt, which is converted 
into homopiperonaldoxime. These esters were expected to combine 
with amines to form serines, but the experiments were unsuccessful. 
Ethyl carbethoxyglycine, CO,Et-NH-*CH’CO.,Et, was expected to 
combine with benzaldehyde in the presence of sodium to form the 
N-carbethoxy-derivative of the serine, but water is eliminated in 
the reaction, and the product is a mixture of an acid of a new 
type, CHPh:C(CO,H)-NH:CO,H, silky leaflets, m. p. 187—190° 
(decomp.), and its ethyl ester, needles, m. p. 106—107° (decomp.). 

The Successful Experiments——Ethyl glycine and benzaldehyde 
are dissolved in ether and mixed with sodium wire. The metal is 
soon covered with a brown crust of the sodium salt of the pheny]l- 
benzylideneserine, OH+CHPh-CH(CO,Na)-N:CHPh, which is 
removed frequently by means of a glass rod. After lifting out any 
unchanged metal, the sodium salt is dissolved in water and acidified 
with acetic acid, giving benzaldehyde and phenylserine, m. p. 192° 
(decomp.). Anisaldehyde behaves in the same way, yielding 
p-anisylserine [a-amino-B-hydrory - B-p - methoryphenyl promonic 
acid|, white needles, m. p. 185—186°. 


i. 58 ABSTRACTS OF CHEMICAL PAPERS. 


p-Ethylcarbonatobenzaldehyde, CO,Et-O-C;H,CHO, a _ pale 
yellow liquid, b. p. 170—172°/19 mm., m. p. 13°, from p-hydroxy- 
benzaldehyde and ethyl chloroformate in the presence of sodium 
hydroxide, also reacts with glycine ester, but in this case very little 
sodium salt is produced. The main product is the ester of the 
arylbenzylideneserine, which remains in the ethereal solution and 
is hydrolysed and deposited as the hydrochloride, m. p. 181°, of the 
p-ethylcarbonatophenylserine ester, long, prismatic needles, m. p. 
124°, on adding alcoholic hydrogen chloride. The free ester is 
obtained from the ualt by means of ammonia solution, but the salt 
may be converted directly into p-hydroryphenylserine [a-amino- 
B:4-dihydrory-B-phenylpromonic acid], small needles or leaflets, 
decomp. 217°, by shaking it with V-sodium hydroxide. 

In the case of m-methory-p-ethylcarbonatobenzaldehyde, m. p. 
71° (from vanillin), the intermediate sodium salt is deposited in 
small amount, the ethereal solution only being worked up, as above. 
Vanillylserine [a-amino-B : 4-dihydroxry-3-methory phenyl promonic 
acid| forms slender needles, m. p. 195° (decomp.). Similarly, 
3:4-diethylcarbonatobenzaldehyde, b. p. 215—217°/13 mm. (from 
protocatechualdehyde), yields the hydrochloride of 3:4-diethy!- 
carhonatophenylserine ester, 

C,H,(O°CO,Et).*>CH(OH)-CH(CO,Et)-NH,,HCl, 
white druses, m. p. 151—152° (decomp.), and 3:4-dihydroxyphenyl- 
serine [a-amino-B:3:4-trihydroryphenylpropionic acid\, mm. p. 
208—210° (decomp.). 

Propaldehyde does not behave at all in the same way, but gives 
rise to a compound of the formula CH,°CH.-CH(NH-CH,°CO,H),, 
which crystallises in microscopic needles, decomp. 250°. 


J. C. W. 


Process of Manufacturing Benzaldehyde. A. I. ApreLBpaum 
(U.S. Pat. 1302273).—Aldehydes are produced from aromatic 
hydrocarbons by heating with an oxidising agent and a catalyst 
in the presence of an acid. For example, a mixture of 92 parts of 
toluene, 100 parts of manganese dioxide, 150 parts of sulphuric 
acid, and 5 parts of ferric, copper, or cerium sulphate is heated to 
boiling in a digester, then distilled with steam, and the distillate 
fractionated to separate benzaldehyde from unchanged toluene. 


A New Method for the Conversion of Carboxylic Acids 
into Aldehydes. Apotr Sonn and Ernst Miuier (Ber., 1919, 52, 
[B], 1927—1934).—The replacement of the chlorine atom of imino- 
chlorides by hydrogen is readily effected by the action of stannous 
chloride in ethereal solution ; the tin double salts of the correspond- 
ing Schiff’s bases appear to be formed as intermediate products. 
and these pass readily into aldehydes and aniline salts when heate:l 
with dilute acids, or, in certain cases, when simply treated with 
steam. Thus, when a solution of benzanilideiminochloride in dry 
ether is gradually added to pure stannous chloride dissolved in 
ether in the presence of dry hydrogen chloride, the tin salt, 
C,,;H,.NCI,Sn, lemon-yellow, crystalline powder, m. p. 165° to a 
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foaming mass, which becomes completely liquid at 200° (decomp.), 
gradually separates; it is converted by dilute hydrochloric acid 
into benzaldehyde, the yield being practically quantitative. 
Similarly, cinnamaidehyde is prepared in 92% yield from cinnam- 
anilideiminochloride. p-Fthylcarbonatobenzanilide, 
CO,Et:O-C,H,-CO-NHPh, 

long, colourless needles, m. p. 182° (uncorr.), is transformed into 
the corresponding iminochloride, colourless, unstable needles, m. p. 
84°, which yields p-hydroxybenzaldehyde, m. p. 115—116°. 
Similarly, 3:4:5-trimethorybenzanilide, C,H.(OMe),*>CO-NHPh, 
colourless needles, m. p. 141°, gives successively the corresponding 
iminochloride, long, unstable needles, b. p. 222—223°/13 mm., 
m. p. 106°, and 3:4:5-trimethoxybenzaldehyde, m. p. 74—75°. 

Pure stannous chloride appears to be essential for the success 
of the operations. Commercial grades only dissolve in ether in the 
presence of a large excess of hydrogen chloride, which renders the 
solutions unsuitable for the reduction of the more sensitive imino- 
chlorides. 

Attempts to convert aliphatic acids into aldehydes by this process 
have been abortive up to the present. H. W. 


The cycloPropane Series. VIII. Nitrocyclopropane Deriv- 
atives. E. P. Konier and H. E. Wituiams (J. Amer. Chem. Soc., 
1919, 41, 1644—-1655).—In the hope of being able to isolate some 
of the intermediate products which could not be examined in the 
earlier work (A., 1919, i, 582), the authors have turned their atten- 
tion to another nitrocyclopropane derivative, and now describe 
p-bromobenzoylphenylnitrocyclopropane, which they have prepared 
in three of the four possible stereoisomeric forms. 

p-Bromophenyl y-nitro-B-phenylpropyl ketone, 

NO,°CH,*CHPh:-CH,°CO-C,H,Br, 
small needles, m. p. 101—102° (semicarbazone, m. p. 168—169° 
[decomp.]), is prepared, together with the “dimolecular” product, 
NO,-CH(CHPh:CH,°CO-C,H,Br),, by the action of sodium nitro- 
methane on _ a-phenyl-y-(p-bromophenyl)propenone. When 
brominated in carbon tetrachloride solution, it yields three p-bromo- 
phenyl a-bromo-y-nitro-B-phenylpropyl ketones, 

NO,°CH.*CHPh-CHBr-CO-C,H,Br, 
fine needles, m. p. 114°5—115°5°, rhombic tables, m. p. 105—106°, 
and needles, m. p. 91°, respectively, and a dibromo- compound, thin 
flakes, m. p. 138—139°. Bromination in the a-position to the nitro- 
group is effected by means of the sodium derivative, whereby 
p-bromophenyl y-bromo-y-nitro-B-phenylpropyl ketone, 

NO,-CHBr-CHPh-CH,°CO-C,H,Br, 
is obtained in needles, m. p. 127°, whilst the corresponding 
yy-dibromo-product forms thin plates or needles, m. p. about 
144—-146°. Since it has been previously shown that it is possible 
to distinguish between bromine compounds in which the bromine 
is in the a-position to the nitro-group and those in which it is in 
the a-position relative to the carbonyl by treatment with potassium 
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iodide, the former undergoing reduction, whilst the latter are 
transformed into the corresponding iodo-derivatives, the foregoing 
bromo-derivatives have been boiled with potassium iodide in 
alcoholic solution; the reaction is found to be a general one, and 
the following substances are obtained: p-bromophenyl a-iodo-y- 
nitro-B-phenylpropyl ketone, pale yellow, rhombic plates, m. p. 
110°, from the isomerides, m. p. 114°5—115-5° and 105—106° 
respectively; the nitroketone from the y-monobromo-derivative, 
and first the y-monobromo-compound, m. p. 127°, and then the 
nitro-ketone from the yy-dibromo-derivative. 
3-Nitro-2-p-bromobenzoyl-1-phenyleyclopropane, 


-CO-C.H 
CHPh el Br 


m. p. 131°, is obtained by the action of fused potassium acetate on 
an alcoholic solution of the a-bromo-compound ; similar treatment 
of the y-bromo-compound leads to the formation of an isomeric 
cyclopropane derivative, fine needles, m. p. 115°, possibly formed as 
a result of prolonged contact with potassium acetate, since the same 
substance is formed from the isomeride, m. p. 130°, under similar 
conditions. A third tsomeride, needles, m. p. 162—163°, is formed 
when an alcoholic suspension of either of the other two is treated 
with very dilute sodium methoxide solution. All three substances 
give the corresponding open-chain, saturated nitro-ketone, colour- 
less needles, m. p. 101°, when reduced with zinc dust and alcohol. 
The substance, m. p. 130°, readily combines with hydrochloric 
acid, giving p-bromophenyl y-chloro-B-nitro-y-phenylpropyl ketone, 
CHPhCl-CH(NO,)-CH,°CO-C,H,Br, long, slender needles, m. p. 
133°, which on treatment with potassium acetate loses nitrous acid, 
yielding a mixture of stereoisomeric p-bromophenyl y-chloro-y- 
phenylallyl ketones, downy needles, m. p. 179—180°, and yellow 
plates, m. p. 108—109°, the constitution of which is deduced from 
the fact that either is converted by permanganate into benzoic and 
p-bromobenzoic acids, and by ozone into p-bromobenzoic acid and 
benzoyl chloride. The hydrochloric acid additive product readily 
loses hydrogen chloride and nitrous acid when boiled in alcoholic 
solution, and yields 2-phenyl-5-p-bromophenylfuran, 


PS 

<a, H,Br):CH ’ 

colourless or very pale yellow flakes, m. p. 127°. The cyclopropane 
derivatives, m. p.’s 130° and 162° respectively, readily unite with 
hydrogen bromide, and, according to the manner in which the ex- 
periment is conducted, yield two substances, C,,H,,0,NBr., colour- 
less needles, m. p. 144° (decomp.), and long needles, m. p. 133°, 
which are similarly constituted to the hydrogen chloride additive 
compound, since, like this, they readily pass into the same 2-pheny]- 


5-pbromophenylfuran. On the other hand, they lose halogen acid 
more easily than nitrous acid when treated with potassium acetate, 
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yielding p-bromophenyl B-nitro-y-phenylallyl ketone, 
CHPh:C(NO,)-CH,°CO-C,H,Br, 
unstable colourless needles, m. p. 162—163° (decomp.). 

The cyclopropane derivatives react slowly with bromine when 
dissolved in boiling carbon tetrachloride and placed in direct sun- 
light. In this manner, the isomeride, m. p. 130°, yields two 
isomeric p-bromophenyl ay-dibromo-B-phenylpropyl ketones, 

C,,H,,0,NBrs, 

m. p.’s 162—163° and 137° respectively, which can also be pre- 
pared by the action of bromine on the y-bromo-additive product 
of hydrogen bromide and the cyclopropane derivative. (A third 
substance, C,,H,,OBr,, fine crystalline powder, m. p. 190—193°, 
which is probably a furan derivative, is also obtained.) When 
treated with potassium iodide, the bromine additive compounds 
yield p-bromophenyl B-nitro-y-phenylpropenyl ketone, yellow 
plates, m. p. 115°, the constitution of which follows from its oxida- 
tion to p-bromobenzoic and phenylacetic acids. 

The action of dilute sodium methoxide solution in converting 
the cyclopropane derivatives of lower m. p. into the isomeride of 
highest m. p. is somewhat difficult to interpret, but by cautious 
regulation of the reaction it has been found possible to isolate the 
methoxy-compound, CH,Ph:C(OMe):CH-CO-C,H,Br, thin needles, 
m. p. 102—103°, which is a possible intermediate product; the 
composition of the substance is deduced from its oxidation by per- 
manganate in acetone solution to methyl phenylacetate and 
p-bromobenzoic acid. It is easily hydrolysed by hydrochloric acid 
to p-bromobenzoylphenylacetylmethane, 

CH.Ph:-CO-CH,°CO-C,H,Br, 
rhombic plates, m. p. 80—81°, which readily gives a pale green 
copper derivative. H. W. 


The cycloPropane Series. IX. Nitrocyclopropane Deriva- 
tives. Exmer Perer Konter and M. Srinivasa Rao (J. Amer. Chem, 
Soc., 1919, 41, 1697—1704).—The nitrocyclopropane derivatives 
described previously have all contained an aryl group; the authors 
now describe a similar compound with an alkyl group, and, in 
order to avoid complications in the preparation, have used tert.- 
valeryl compounds, the substance studied being 3-nitro-2-tert.- 
GENO, 

CH:-CO-CMe, 
pared by the usual methods. The substitution of the tert.-butyl- for 
the phenyl-group does not materially affect the properties of the 
cyclopropane derivative, and, unfortunately, does not lower the boil- 
ing points of the substances sufficiently to make distillation under 
reduced pressure feasible. The new cyclopropane readily combines 
with other substances, and the ring opens in all cases between the 
carbon atoms attached to the phenyl and trimethylacetyl groups. 

y-Nitro-B-phenylpropyl tert.-butyl ketone, 

NO,*CH.*CHPh:-CH,*CO-CMe,, 
minute, colourless plates, m. p. 74°, is prepared by the action of sodium 


butyryl-1-phenyleyclopropane, CHPh which is pre- 
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methoxide on benzylidenepinacoline and nitromethane. When 
brominated in carbon tetrachloride solution it yields two isomeric 
a-bromo-y-nitro-B-phenylpropyl tert.-butyl ketones, large needles, 
m. p. 143—144°, and colourless plates, m. p. 74—75°, the latter of 
which is readily transformed into the former by boiling with methyl- 
alcoholic potassium acetate. Both isomerides are slowly converted 
into 3-nitro-2-tert.-valeryl-1-phenyleyclopropane, cubes, m. p. 94°, 
by the regulated action of potassium acetate in boiling methyl 
alcoholic solution. This substance readily loses nitrous acid under 
the influence of alkalis, and yields phenylacetyl-tert.-valeryl- 
methane, CH,Ph*CO-CH,°CO-CMeg, needles, m. p. 44°, which has 
also been directly synthesised from ethyl phenylacetate and 
pinacoline. With phenylcarbimide it yields a phenylcarbamate, 
m. p. 130—132°, and with hydroxylamine it gives 5-benzyl-3-tert.- 
hutyliscozazole, m. p. 51°, and 3-benzyl-5-tert.-butylisoozazole, 
m. p. 63°. The nitrocyclopropane combines very readily with 
hydrogen bromide to form y-bromo-B-nitro-y-phenylpropyl tert.- 
butyl ketone, CHPhBr-CH(NO,)-CH,*CO-CMe,, very unstable 
crystals, m. p. 66—67°, which readily lose both nitrous acid and 
hydrogen bromide; with cold potassium acetate, however, chiefly 
the latter is eliminated with production of B-nitro-B-benzylidene- 
ethyl tert.-butyl ketone, CHPh:C(NO,)*CH,*CO-CMes, long, yellow 
unstable needles, m. p. 53—54°, in which the double bond must 
be adjacent to the phenyl group, since benzaldehyde is formed as 
primary product of its oxidation by permanganate in acetone solu- 
tion. When the unsaturated nitro-ketone is treated with hydrogen 
bromide in glacial acetic acid solution, it not only unites with the 
acid, but also undergoes reduction, yielding 5-bromobenzyl-3-tert.- 
butylisoorazole, needles, m. p. 77—78°, which is reduced by zinc 
dust and acetic acid to 5-benzyl-3-tert.-butylésooxazole, m. p. i 
_. Ww 


Pyrylium Compounds. V. Enolic and Ketonic Forms of 
Unsaturated 1:5-Diketones. W. Ditrney and Tu. BorrLer 
(Ber., 1919. 52, [B], 2040—-2054).—The conversion of the con- 
densation product of phenyl styryl ketone and deoxybenzoin into a 
pyrylium salt has been previously described (A., 1917, i, 578). The 
pseudo-base corresponding with the latter has now been investigated 
and is shown to be a-hydroxy-e-keto-ay5e-tetraphenyl-A"-pentadiene, 
OH:-CPh:CH-CPh:CPh:COPh; when treated with a moderate 
amount of alkali, it readily passes into the corresponding diketones. 
The first case of keto-enolic desmotropy in unsaturated 1 :5-di- 
ketones is thus presented. 

2:3:4:6-Tetraphenylpyryl ferrichloride, C.H.,OClFe, yellow, 
shining prisms, m. p. 186°, is prepared by adding hydrated ferric 
chloride to a warm solution of ae-diketo-ayde-tetraphenylpentane 
in acetic acid and acetic anhydride. When warmed with water in 
the presence of ether, it gives a-hydrory-e-keto-ayde-tetraphenyl- 
A*-pentadiene, pale yellow needles, united in clusters, m. p- 
112—113°, from which the iron salt is readily re-formed. It dos 
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not dissolve in aqueous alkalis, but forms deep violet solutions with 
alcoholic alkalis. It is rapidly transformed by alcoholic ammonia 
into 2:3:4:6-tetraphenylpyridine, m. p. 182°. It is rapidly oxi- 
dised by permanganate in pyridine solution, yielding benzoic acid, 
benzoylformic acid, and benzil. Acetylation with acetic anhydride 
and sodium acetate leads to the formation of ae-diketo-B-acetyl- 
ayde-tetraphenyl-Ay-pentene, COPh*CHAc-CPh:CPh-COPh, needles, 
m. p. 172—173°, which gives the ketone, m. p. 142° (v.c.), when 
hydrolysed with alcoholic potassium hydroxide. Attempis to 
obtain benzoyl- or alkyl-derivatives were unsuccessful. Semicarb- 
azide yields a mono-semicarbazone, short, colourless prisms, m. p. 
225—226° (decomp.). The enol reacts but slowly with bromine at 
the ordinary temperature, but, at 30°, the latter is decolourised, 
and a substance, pale yellowish-green prisms, m. p. 166—167°, is 


formed to which the constitution #NG>C-CPh:CPh-COPh, is 


ascribed. The following salts of the psewdo-base are described : 
platinichloride, C;,HO0O,Cl,Pt, orange-yellow leaflets, m. p. 
229-—230°; zincochloride, lemon-yellow leaflets, m. p. 295—296° ; 
stannichloride, yellow needles, m. p. 134—135°; perchlorate, 
canary-yellow, shining needles, m. p. 261°; periodide, Cy9H>,Olsy, 
brownish needles, m. p. 218°; perbromide, short, yellow needles, 
m. p. 217° (also obtained but with greater difficulty from 
the isomeride, m. p. 142°); hydrogen bromide, yellow prisms which 
when rapidly heated eliminate hydrogen bromide at about 150° and 
finally melt at 233—235°; normal bromide, coarse, orange-red 
prisms, m. p. 237—238°. 

The enolic form is quantitatively converted into ae-diketo- 
ayde-tetraphenyl-Ay-pentene, COPh-CH,*CPh:CPh-COPh, when its 
solution of methyl alcohol is gently warmed with a solution of 
sodium (1 atom) in the same solvent; it forms colourless, shining 
needles, m. p. 142—143°, and is less soluble than the enol in all 
solvents. It is much more stable than the enolic form both towards 
permanganate and towards bromine; with the latter, however, it 
slowly yields the same substance, m. p. 166°, which is obtained 
from the enol. It slowly yields the pyrylium salts which are in- 
stantly formed from the enolic variety. Acetylation converts it 
into the same acetyl derivative as is obtained from the enol. Semi- 
carbazide slowly yields the a-semicarbazone of ae-diketo-ayde-tetra- 
phenyl-Ay-pentene (see above). [A similar slow reaction is observed 
with the corresponding saturated diketone, whereby the a-semicarb- 
azone of as-diketo-ayde-tetraphenylpentane, m. p. 238—239°, is pro- 
duced.| The ketonic is converted into the enolic form by the action 
of an excess of alcoholic potassium hydroxide. H. W. 


Preparation of Benzoquinone. Jonn M. Weiss and Caries 
R. Downs (U.S. Pat. 1318631).—Benzoquinone is produced by 
subjecting benzene in the vapour phase to the action of a gas con- 
taining oxygen at a suitable temperature and in the presence of a 


catalyst. G. F. M. 
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Reduction of Dihydroxythymoquinone by means of Pal- 
ladium Hydrogen. Neue A. Wakeman (J. Amer. Chem. Soc., 
1919, 41, 1873—1875)._-Thymoquinone is very readily reduced by 
hydrogen in alcoholic solution in the presence of palladium chloride 
with the formation of hydrothymoquinone. Similar attempts to 
reduce dihydroxythymoquinone in alcoholic or ethereal solution 
were only partly successful, since, although reduction occurred very 
readily and the solutions became decolorised, the product reverted 
so easily to the red dihydroxythymoquinone that its isolation in the 
pure condition was impossible. By performing the experiment in 
acetic anhydride solution, however, it was found that reduction 
occurs with less rapidity, but gives an almost quantitative yield of 
the desired tetra-acetyl derivative, colourless, prismatic crystals, 
m. p. 180—182°, which is stable in air and, on hydrolysis, yields 
dihydroxythymoquinone in practically quantitative amount. The 
palladium chloride appears to suffer no loss of activating power 
when used repeatedly in these experiments. H. W. 


Action of Potassium Hypochlorite on Alizarin in Alkaline 
Solution. R. Scnoit [with Emin Scuwinger and Avs. Kapatscunik | 
(Ber., 1919, 52, [B], 1829—1836. Compare A., 1919, i, 25, 406).— 
Whereas alkaline ferricyanide solutions cause rupture of the hydr- 
oxylated ring of alizarin, the oxidative activity of hypochlorites is 

‘manifested in the production of dianthraquinony] derivatives. The 
oxidation may be performed by adding potassium hypochlorite 
solution to a solution of alizarin in potassium hydroxide, or by 
dissolving the substance in 8% potassium hydroxide and passing in 
chlorine. The chief product separates as a bluish-black potassium 
salt which is decomposed by dilute sulphuric acid and the acid 
purified by boiling with nitrobenzene. The product, 3:4 :3/ : 4/-tetra- 
hydroxy-2 : 2'-dianthraquinonyl, C.gH,,O,, forms dark yellowish-red, 
microscopic, rhombic or hexagonal, prismatic tablets, m. p. 
384—395°, and its sodium salt is dark blue. It has no affinity for 
un-mordanted fibres, and is much poorer as a mordant dye than 
alizarin. The tetra-acetate forms yellow crystals, m. p. 278—280°. 
When distilled with zinc dust in an atmosphere of hydrogen, under 
15—30 mm. pressure, it yields 2:2/-dianthryl, C.gHjs, yellow, 
rhombic leaflets, with green fluorescence, m. p. 355°, which is also 
formed when 2:2/-dianthraquinonyl (A., 1911, i, 453) is treated 
in the same way. 1:1/-Dianthraquinonyl, however, does not yield 
the unknown | : 1/-dianthryl under these conditions, but rather meso- 
naphthadianthrone (A.,1910, i, 494). When heated with zinc 
chloride, the tetrahydroxydianthraquinonyl gives 4:4/-dihydrory- 
2: 2!-dianthraquinonylene-3 : 3'-oxide, 


OH OH 


C,H, ma @r: C,H, 


which crystallises in yellow needles, m. p. 390—400° (decomp.). 
J. C. W. 
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Synthesis of some Homologues of the Terpenes: Deriv- 
atives of 1 : 4-Diisopropylcyclohexane. Marston Taytor Bocrert 
and CLARENCE Peavy Harris (J. Amer. Chem. Soc., 1919, 41, 
1676—1690).—-The peculiar properties of the terpenes appear to 
be generally associated with the presence of an isopropyl and a 
methyl group, and seem to be due to the former rather than the 
latter; whilst numerous derivatives having one such group have 
been investigated, little is known of the effect of two of these 
groups. The authors have therefore investigated a series of homo- 
logues of 7-diisopropylbenzene, which are prepared by the action 
of magnesium methyl iodide on the methyl ester of terephthalic and 
partially hydrogenated terephthalic acids and subsequent elimina- 
tion of water if necessary. 

p-Dihydrozyisopropylbenzene, C,H,(CMe,*OH),, colourless, short, 
lustreless needles, m. p. 142°4—142°9° (corr.), is obtained from 
magnesium methyl iodide and methyl terephthalate (the method of 
achieving the regulated addition of the reagent to the ester, which 
is only sparingly soluble in ether, is fully described in the original) ; 
when distilled with potassium hydrogen sulphate under diminished 
pressure, it yields 1 :4-diisopropenylbenzene, micaceous plates, m. p. 
63°6—64° (corr.), which readily unites with four atoms of bromine 
without evolution of hydrogen bromide (the tetrabromide could not 
be isolated in the pure condition). Similarly, methyl A’ +dihydro- 
terephthalate, m. p. 128°4—129°4° (corr.), yields 1 : 4-dtisopropenyl- 
Al: 4-cyclohexadiene, plates, m. p. 117—117°5° (corr.), the dicarbinol 
formed as an intermediate product eliminating water spontaneously. 
The substance adds four atoms of bromine, but hydrogen bromide 
is readily evolved; however, by suitable adjustment of conditions, 
a small quantity of the tetrabromide, cubic crystals,m. p. 107—109° 
(corr.), was isolated. 

The main product of the action of the Grignard reagent on methyl 
A!-tetrahydroterephthalate, b. p. 153°3—154-5° (corr.)/20 mm., 
m. p. 35°2—-36°2° (corr.), appears to be the corresponding dicarbinol 
which, however, could not be isolated in the pure condition. The 
crude product was therefore dehydrated with potassium hydrogen 
sulphate, whereby two isomeric hydrocarbons, Cj.Hjg, b. p.’s 
95—98°/20 mm. and 105—108°/20 mm. respectively, were pro- 
duced. Both are colourless oils, which become viscous and slightly 
yellow on prolonged exposure to air. Both absorb bromine quickly 
at the outset, but evolution of hydrogen bromide soon begins, so 
that no pure bromine derivatives could be separated. 

The densities, refractive indices, and magnetic rotatory powers of 
the new hydrocarbons in the pure state and in a number of solvents 
have been determined, and the data are discussed with reference 
to their bearing on the structures assigned to these compounds. 

H. W. 


Constituents of Resins. Degradation of d-‘Sumaresinolic 
Acid. Atois Zinxe (Monatsh., 1919, 40, 277—280).—When 
d-sumaresinolic acid is oxidised by chromic acid in glacial acetic 
acid solution, a monocarboxylic acid, Cs;H4)0,, is obtained, which is 
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isomeric with the acid obtained from d-siaresinolic acid (A., 1919, 
i, 129); it is best purified by crystallisation from benzene, from 
which it separates in coarse prisms +C,Hg, the solvent being only 
completely expelled at 150° in a vacuum. The pure substance has 
m. p. 260—261°. The barium salt is described. When thus oxidised, 
d-sumaresinolic acid loses three carbon and eight hydrogen atoms ; 
hence it probably contains a propyl or isopropyl group, and _ its 
formula may be written C,,H,)0.(C;H,)*CO,H. H. 

The Distillation of certain Glucosides under Reduced 
Pressure. Amé Picrer and Henry Gouper (Helv. Chim. Acta, 
1919, 2, 698—703).—The fact that the majority of the naturally 
occurring glucosides are levorotatory, although yielding dextrose 
on hydrolysis, has led the authors to doubt whether they are in 
reality derivatives of the latter substance. To throw light on the 
question, they have distilled salicin, arbutin, and phloridzin under 
reduced pressure, and, in each case, have isolated levoglucosan 
(compare Tanret, A., 1894, i, 564; Pictet and Sarasin, A., 1918, 
i, 59) from among the products of distillation. They are therefore 
led to suggest the annexed formule for the glucosides: 


OH:CH -CH:OH 
| | 
CH—O—CH 
| 1 
CH,°OH CH(OH):0-C,H,-CH,:OH 
Salicin. 
OH-CH——-CH:-OH 
u ! 
CH—O—CH 
| l 
CH,°OH CH(OH):-0-C,H,-OH 
Arbutin. 
OH:CH——-CH:OH 
l | 
CH--O—UH 
! a 
CH,°OH UH(OH)-0°C,H,°CH,°CH,°CO,-C,H,(OH), 
Phloridzin. 


Hydrolysis of the glucosides by barium hydroxide solution yields 

primarily an unstable hydrate (annexed formula), which passes 

into levoglucosan by loss of water. With 

OH-CH—-—CH-OH acids, the rupture of the ring also occurs 

a. with formation of dextrose. 

ae ° - Salicin, on distillation, yielded an 

CH,"OH CH(OH), aqueous liquid containing a little furfur- 

aldehyde, and a pasty mass from which 

levoglucosan, m. p. 179—180°, [a]i? —66°73° in aqueous solution, 

was isolated. Arbutin gave an aqueous liquid containing acetic 

acid and furfuraldehyde, and a pasty mass from which levoglucosan 

and quinol were obtained, whilst phloretic acid, phloroglucinol, 

and levoglucosan were isolated from the semi-solid product from 
phloridzin. H. W. 
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Chemistry and Pharmacology of Aloes. I. Products of 
the Oxidation of the Constituents of Aloes by means of 
Alkali Persulphate. Evucen Srex (Arch. Pharm., 1919, 257, 
212—228. Compare A., 1901, i, 92; 1917, i, 41, 577).—The con- 
stituents of aloes of pharmacological importance are: (1) Aloin, 
which is crystalline and soluble in water; (2) aloétin, which is 
amorphous and soluble in water; (3) resin or crude resin, which 
is amorphous and insoluble in water in the cold; (4) emodin, which 
occurs to the extent of less than 1%, and is very sparingly soluble 
even in hot water. The products obtained when the first three of 
these components are oxidised with potassium or ammonium per- 
sulphate have been studied. 

In the case of aloin, the oxidation proceeds most simply and 
smoothly in very dilute aqueous solution, a series of colour changes 
taking place. According as the reaction is slow or rapid, it yields 
puraloin I either alone or mixed with puraloin II. These two 
products form red or brownish-red, amorphous powders, and have 
not been obtained quite free from ash. The results of analyses and 
molecular weight determinations of their derivatives indicate the 
formulz, C,,H,,O, for puraloin I, and C,,H,,O, for puraloin II. 
Both are partly hydrated, and they dissolve in alkalis or con- 
centrated acids, giving faintly violet-red or reddish-brown colora- 
tions; they are not resolved by acids, but are converted to a greater 
or less extent into a black powder, termed puralonigrin, owing to 
its analogy to alonigrin. The formule indicate the absence from 
the puraloins of an anthraquinone nucleus, and puraloin I is 
regarded as a dihydroxymethyldihydronaphthaquinonecarboxylic 
acid, and puraloin II as a dihydroxymethyldihydronaphthaquinone- 
acetic acid. Quantitative study of the oxidation of aloin by per- 
sulphate indicates that the sugar-residue of the glucoside is oxidised 
to carbon dioxide, and that part of the anthraquinone ring also 
undergoes attack. Since the oxidation products are insoluble in 
water and dilute acid, and are thus precipitated and protected from 
further oxidation, the reaction lends itself to the quantitative 
evaluation of aloes. 

Oxidation of aloin by persulphate in alkaline solution yields 
products which are more untractable than the puraloins, and have 
not been investigated in detail. 

Puraloin I, which is insoluble in 96% alcohol, blackens at 
230-—240°, and sinters and decomposes at about 340—350°. 
Puraloin II differs from puraloin I principally in its solubility in 
96% alcohol. Both are capable of acetylation, the products being 
non-crystalline and possessed of a marked tendency to form col- 
loidal solutions. Triacetylpuraloin I, C\.H;O,Acg, is yellowish- 
brown, and sinters and turns brown at 180—190°. Diacety/- 
puraloin II (%), C,3H,jOgAcy, is brown, and remains unchanged at 
300°. On benzoylation, puraloin I yields a reddish-yellow powder 
which is intermediate in composition between the di- and tri- 
benzoyl derivatives, and gradually decomposes and blackens at above 
200°. Dibenzoylpuraloin IT, C,;H,,O,Bz,, forms a reddish-yellow 
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powder, and sinters at 220° and carbonises at a higher temperature. 
Both puraloins yield ochre-yellow monobromo-derivatives, C),H,O,Br 
and C,,H,,O,Br respectively, which gradually darken at above 200°. 

The action of persulphate on aloétin yields principally puraloins 1 
and II, but the proportions of secondary products are greater than 
those obtained from aloin. Oxidation of the crude resin also yields 
the two puraloins. 

When administered in single doses of 0°5—2-0 grams, the 
puraloins exert a mild laxative action, which occasionally fails, but 
is most trustworthy with children and dogs. =. ee 


Chemistry and Pharmacology of Aloes. II. Products of 
the Oxidation of the Constituents of Aloes by Caro’s Acid. 
EvuGen Seet (Arch. Pharm., 1919, 257, 229—254. Compare A., 
1901, i, 92; 1917, i, 577, and preceding abstract).—Of the products 
obtained by oxidising aloin by means of Caro’s acid, the following 
have been identified: (1) A small proportion of trihydroxymethy]l- 
anthraquinone, m. p. 223—224°, already known. (2) Two isomeric 
tetrahydroxymethylanthraquinones, m. p. 185—-190° and 232—234° 
respectively, not previously described in _ the literature. 
(3) Numerous hydrogenated tri- and tetra-hydroxymethylanthra- 
quinones, which form products intermediate to aloin and the 
anthraquinone derivatives, but are not obtained in sufficient quanti- 
ties to admit of isolation. (4) Three naphthalene derivatives, the 
compositions of which have not been determined. (5) A compound 
which was isolated in the form of its bromo-derivative, and may 
be a derivative of either anthracene or naphthalene. 

Tetrahydroxymethylanthraquinone, C,;H,jO;, forms red crystals, 
m. p. 185—190°, and its isomeride, red crystals, m. p. 232—234°. 
Acetylation of these compounds yields mostly tarry masses, from 
which only a small proportion of tetra-acetyl derivative, C,;H,O,Ac,, 
is obtainable as a bright yellow, crystalline powder, m. p. 
196—198° ; this acetyl derivative dissolves in concentrated sulphuric 
acid to a violet solution, and on hydrolysis yields the tetrahydroxy- 
methylanthraquinone, m. p. 232-—234°. Benzoylation of the two 
compounds gives (1) a tetrabenzoyl derivative, C,,H,O,Bz,, which 
forms a pale ochre-yellow, microcrystalline powder, m. p. 236—238°, 
dissolves in concentrated sulphuric acid to a violet-red solution, 
and on hydrolysis yields the tetrahydroxymethylanthraquinone, 
m. p. 232—234°; (2) a compound, m. p. 225—226°, which differs 
appreciably in composition from the tetrabenzoyl derivative, and 
on hydrolysis gives only the tetrahydroxymethylanthraquinone, 
m. p. 232—234°, although it is obtained from the isomeride with 
m. p. 185—190°. Whether the latter is isomeric with the com- 
pound, m. p. 232—234°, or merely an impure form of it, is still 
uncertain. 

After complete extraction of the oxidation products of aloin with 
chloroform or ether, extraction with 90—96% alcohol removes a 
compound which blackens slowly at above 240° and agrees 
approximately in composition with puraloin I, although in solu- 
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bility in strong alcohol it corresponds with puraloin II. This com- 
pound yields an acetyl derivative, C,,H;O,Ac, or C,,.H,O,Aczs, 
which forms yellowish-white flocks, m. p. 115—120°, and a tri- 
benzoyl derivative, C,,H;0,Bz,; or C,.H,O,Bzz, which sinters at 
220° and melts and decomposes at 240°. A compound of similar 
composition to that soluble in strong alcohol may afterwards be 
extracted from the oxidation products by means of dilute alcohol. 

The action of Caro’s acid on aloétin yields: (1) Trihydroxy- 
methylanthraquinone, m. p. 223—224°. (2) A tetrahydroxy- 
methylanthraquinone agreeing in properties with the compound, 
m. p. 232—234°, but having m. p. 215°. (3) A compound, 
C,;H,)O,, which has no sharp melting point, and yields a 
diacetyl derivative, apparently with simultaneous loss of water, and 
a dibenzoyl derivative, C,,H,O,Bz,, showing incipient fusion at 
225° and carbonisation at a higher temperature. (4) A small pro- 
portion of a dark brown powder which does not melt sharply, but 
blackens at a high temperature, and has approximately the com- 
position of puraloin I. (5) A compound separable as its bromo- 
derivative, which darkens at 180°, but does not melt at 290°, and 
has the properties, but not the composition, of the bromo-derivative 
similarly obtained from the oxidation products of aloin. 

The products obtained when the resin is oxidised by means of 
Caro’s acid indicate that this resin consists mostly of resinified 
aloétin, together with a little resinified aloin. 

Oxidation of emodin by Caro’s acid yielded no well-defined pro- 
ducts, but the results obtained show that emodin is not readily 
converted into a tetrahydroxymethylanthraquinone in this way. 

Trihydroxymethylanthraquinone or emodin acts as a mild purg- 
ative, without secondary effects, when administered to man and 
animals in doses of 0°:2—0°4 gram at intervals of three hours, 
whereas smaller doses often produce such secondary effects and are 
sometimes without purgative action. Tetrahydroxymethylanthra- 
quinone or hydroxyemodin has a weaker purgative effect than 
emodin, doses of 0°5 gram being often necessary; like emodin, it 
may be administered subcutaneously. re A 


Chemistry and Pharmacology of Aloes. III. Products 0 
the Oxidation of the Constituents of Aloes by Hydrate i 
Sodium Peroxide. Evcen Seri (Arch. Pharm., 1919, 257, 
254—-259).—Oxidation of aloin by means of sodium peroxide yields 
emodin and a residue which, when treated with bromine, gives a 
crystalline dihromo-derivative, darkening at about 145°, m. p. 
160—162° (decomp.), corresponding in composition with a 
dibromide of puraloin I, C,.H,O,Br,. Thus, by sodium peroxide 
in alkaline solution, aloin is only partly resolved into emodin, the 
greater part of the molecule, including the sugar residue, being 
attacked only by persulphate. These results confirm the glucosidic 
character of aloin (compare Léger, A., 1904, i, 907). 

The action of sodium peroxide on aloétin is similar to that on 
aloin, the yield of emodin being very small; with the crude resin, 
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also, only small proportions of emodin are obtained. Emodin itself 

is not oxidised further by sodium peroxide, but may be partly 

purified, only the anthraquinone derivative remaining unaltered. 
=. BP. 


Anemonin. III. Constitution of Anemolic Acid.  /Y. 
Asauntna and A. Fusita (Yakugaku Zasshi [J. Pharm. Soc. Japan}, 
1919, 448, 471—484).—Anemonin suspended in methy] alcohol and 
reduced with 3% sodium amalgam and glacial acetic acid at 5° gave 
dihydroanemonin, Cy Hy)0,, m. p. 172°, in 80—90% yield, which 
exhibits a normal molecular weight in freezing phenol. It is easily 
transformed by heating with hydrochloric acid into anemolic acid, 
C,,H,,0,, which yields a disemicarbazone, CyoHs,O,Ng, m. p. 158°. 
When the acid is dissolved in ammonia, it gives a precipitate, 
C,»H,g0,N>, which has m. p. 195° after recrystallisation from hot 
water, gives the pine-shaving reaction, and with hydrochloric acid 
yields pyrrole-2:5-dipropionic acid, m. p. 170°. From these facts, 
the authors conclude that anemolic acid is identical with dilevulinic 
acid, a conclusion confirmed by comparison with the substances 
synthesised by Kehrer and Hofacker’s method (A., 1897, i, 214). 
On the other hand, sebacic acid, m. p. 131°, is obtained when 
dihydroanemonin is reduced with platinum black and hydrogen. 
So far as is known, dihydroanemonin ought to have a constitution 
similar to that of angelicolactone. Dihydroanemonin when boiled 
with anisaldehyde and aniline yields a light yellow condensation 
product, C.,H.O,;, m. p. 200°. CremicaL ABSTRACTS. 


The Tinctorial Properties of some Anthocyanins and 
certain Related Compounds. I. Arrnuur E. Everest and 
Arcnipatp J. Hatt (7. Soc. Dyers, 1919, 35, 275—279).—The 
authors record dyeing tests of various anthocyanins and anthocyan- 
idins, and of the colouring matters of the viola, rose, lupin, pelar- 
gonium, sweet pea, bilberry, black currant, cranberry, and radish. 

An improved process is given for the preparation of 2-o-hydroxy- 
styrylbenzopyrylium chloride, which the authors find to have the 
formula C,7H,30. Cl,2H,O (compare Decker and Felser, A., 1908, 
i, 906, who give 1H,0). 

When salicylaldehyde is condensed with styryl methyl ketone. 

1 yellow crystals of a substance, possibly of 
? the annexed formula, are obtained, but 
could not be satisfactorily analysed. Con- 

\4A \C—CH:CHPh trary to the statement of Harries and 

H Busse (A., 1896, i, 301), o-hydroxybenzyl- 


VAN mn idenediacetophenone (Bablich and Kos- 
CH _tanecki, A., 1896, i, 239; Cornelson and 
Kostanecki, 1896, 240) is produced phe condensing aceto- 
phenone and * aligvlaidehyde by means of 10% sodium carbonate 
solution. J.C. C. 


Experimental Studies on Plant Pigments. B. Harrow 
and W. J. Gres (Proc. Soc. Expt. Biol. Med., 1918, 16, 8—10).— 


Observations are reported on (a) flavones, a group of yellow pig 
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ments characterised by the production, in their solutions, of intense 
yellowish-brown colour on the addition of aqueous ammonia, and 
of (6) anthocyanins, a group of red, violet, or blue pigments, which 
in solution change to bluish-green on the addition of acid. These 
pigments were obtained from tulips. Active (nascent) hydrogen 
reduces flavone to anthocyanin. The latter can be further reduced 
to a leuco-base, which in turn, by exposure to air, or more rapidly 
by addition of an oxidising agent, is reconverted into anthocyanin. 
Anthocyanin, isolated in a fairly pure condition by Willstatter’s 
method, has been oxidised to flavone with the aid of hydrogen per- 
oxide. Flavone thus obtained from anthocyanin can be reduced 
again to anthocyanin. Anthocyanin when extracted with alcohol 
made anhydrous with copper sulphate yields a red extract, whereas if 
the extraction is made with alcohol rendered anhydrous with calcium 
oxide, a green solution is obtained. Anthocyanin, prepared accord- 
ing to Willstatter’s method and dissolved in absolute alcohol, was 
compared with phenolphthalein, and found to be its equal in point 
of delicacy. It is superior in that a change from alkali to acid is 
indicated by a sharp change from green to red, and not from red 
to no colour at all. CHEMICAL ABSTRACTS. 


Furyl Alkyl Ketones. K. Monova (J. Pharm. Soc., Japan, 
1919, 447, 357—401).—The relation between the constitution of 
furyl alkyl ketones and their optical properties, and also their 
action with sodium and alkyl nitrite, have been investigated. The 
ketones were prepared from furancarboxylonitrile (pyromuco- 
nitrile) and magnesium alkyl] haloids in dry ether, the intermediate 
products being decomposed by heating with sulphuric acid and a 
little oxalic acid. Thus were prepared furyl benzyl ketone, plates, 
m. p. 47—48° (oxvime, m. p. 125—126°; semicarbazone, m. p. 
171—172°), furyl methyl ketone, D?* 1:0977, m, 1°50177, furyl 
ethyl ketone, D7f’* 1°0587, m, 1°49623, furyl propyl ketone, 
Di* 1:0416, m, 1°49970, furyl isobutyl ketone, Dj/** 1-0160, 
ny 1°49488, and furyl zsoamyl ketone, D}' 0°9988, n,, 1°49260. The 
exaltation of the molecular refraction of the ketones increases with 
the molecular weight. During the preparation of the last two 
ketones, ket?mines were isolated in the form of double compounds 
with ammonium chloride, 2C,H,O-C({-NH)-C,H,,NH,Cl, m. p. 
285—291°, and 2C,H,O°C(°NH)-C;H,,,NH,Cl, m. p. 268—270°. 
Since these are easily converted into the ketones by treatment with 
hydrochloric acid, the formation of the latter is represented by the 
scheme : 


C,H,0-CN + MgRX —> C,H,0-CR:N-MgX —> 
C,H,O-CR:NH —> C,H,0-COR. 


Ethyl pyromucate, pyromucic acid, 8-benzaldoxime, and oximino- 
deoxybenzofuroin are formed when furyl benzyl ketone is treated 
with ethyl nitrite and sodium in dry ether at' —13°; the products 
are isolated by neutralising the mixture with 1% sodium hydroxide, 
extracting with ether, saturating the aqueous solution with carbon 
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dioxide, and then acidifying it with hydrochloric acid. The course 
of the decomposition is represented thus: 


0,H,0-00-CH,Ph + OEt-NO =C,H,0-CO-CHPh-NO + EtOH 
i | 


nn | (EtOH) 
wl + 


C,H,0-CO-CPh:N*OH C,H,0-CO,Et + CH,Ph:-NO[—>CHPh:N-OH] 

Furyl amyl ketone yields valeraldoxime, and the other ketones 
yield similar products when treated in this manner. By treat- 
ment with sodium and amyl nitrite, menthone yields y-keto-8¢-di- 


methyloctoic acid (semicarbazone, m. p. 151—152°). 
CHEMICAL ABSTRACTS. 


Optical Chemical Notes on the Oxonium Salts of 
Pyrones and Thiopyrones. A. Hanrzscn (Ber., 1919, 52, [B), 
1535—1544).—The absorption curves of a number of pyroxonium 
salts are discussed. 

2:6-Dimethyl-1:4-pyrone shows the rudiments of an absorption 
band at about 1/A=3600 in concentrated alcoholic solutions, that 
is, in the region of the acetone band. This ketone band disappears 
when the pyrone is dissolved in concentrated sulphuric acid, the 
curves corresponding closely with those given by pyridinium salts. 
This is in accordance with Baeyer’s formula for the pyroxonium 
salts (A., 1910, i, 763), the salt formation being represented thus: 


oO O-X 
odie SN 
CH )CHs .ux = CHC 30H 
NZ NZ 
O OH 


Strange to say, the salts of 2:4:6-trimethylpyroxonium have a 
much greater absorptive power than those of the 4-methoxy-2:6- 
dimethyl series, that is, the methoxy-group is hypsochromic, and 
not an auxochrome, in this series. This still further emphasises 
the analogy between pyroxonium salts and ‘pyridinium salts, for 
methoxylutidine salts are less absorptive than collidine salts (Purvis, 
T., 1909, 95, 295; Baker and Baly, T., 1901, 91, 1130). 
2:6-Dimethyl-1 :4-thiopyrone, 06a, yellow needles, 
m. p. 145°, is obtained by the action of phosphorus pentasulphide 
on the corresponding pyrone in benzene. This forms colourless 
salts with the strong acids, but they are very easily hydrolysed. 
That the salts contain a free thiol group is shown by 
O-Cl10, the fact that methyl sulphate gives a salt which may 
Me/! \Me be transformed into 2:4:6-trimethylpyrthionium 


» ee perchlorate (annexed formula). The solutions of the 
NIZA thiopyrone in alcohol, water, or chloroform are yellow, 
SMe but are cherry-red in ether or light petroleum and 


have different absorption bands. The highly coloured 
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solutions may possibly contain an isomeride of the annexed 
formula. The salts have much weaker absorption in concen- 
trated sulphuric acid, and the effect of 
— i. replacing the -SH group by the -SMe group 
sa is to displace the bands towards the red. This 
CH:CMe” is remarkable, for the analogous change in 
the pyrone series, ‘OH to ‘OMe, is not 

accompanied by any optical effect. 

The paper concludes with a criticism of the tendency to formu- 
late all manner of compounds as oxonium salts, for example, the 
additive compounds of ether with halogen acids, hydroferrocyanic 
acid, heteropoly-acids, trichloroacetic acid, and even other indifferent 
substances. J.C. W. 


Synthesis of Thiophen Derivatives from Ethyl §8-Amino- 
crotonate. II. Ericn Benary and L. Sitperstrom (Ber., 1919, 
52, [B], 1605—1613. Compare A., 1915, i, 576).—For some un- - 
known reason, a new supply of 33% potassium hydrosulphide solu- 
tion has produced from ethyl f-amino-a-chloroacetylcrotonate a 
compound different to that originally described. The product 
is apparently a-acetylthiotetronamide, for it may be hydrolysed by 
sodium hydroxide to a-acetylthiotetronic acid (A., 1913, i, 892). 
It crystallises in long, pale yellow needles, m. p. 233°. The rela- 
tionships are represented thus: 


NH,-CMe:C-CO,E SH 
NH,"CMe:C-CO,Et = +ESH_ NH,*CMe’ : Ons 
CO-CH,Cl =H |{ son 0-CH, 
HAc:CO. 
Soon, i 


The original product, ethyl 4-hydroxy-2-methylthiophen-3-carb- 
oxylate, is always formed if the crotonate is shaken with a 
suspension of solid potassium hydrosulphide in alcohol. Some 
further reactions of the ester are now described. 

When treated with sodium nitrite in glacial acetic acid, the 
ester yields ethyl 3- keto-2- mvtrommane-6 -methyl-2 : : 3-dihydrothiophen- 
<u: N-NO,): 
yellowish-green needles, decomp. "ale. This behaves as an acid, for 
it reddens litmus, forms an orange-coloured compound with 
ammonia, C,H,O;N,S,NHs;, which dissolves in water, and gives pre- 
cipitates of a red l/ead salt, PbX, and a brownish-red silver salt, 
Ag,X, and also yields a reddish-brown potassium salt, KX, and a | 
di-p-nitrobenzoyl derivative, greyish-green tablets, m. p. 162°. 
The corresponding 3-keto - 2-nttroimino -5-methyl-2 : 3 -dihydro- 
thiophen-4-carboxylic acid, made in the same way from the acid 
(loc. cit.), is a brown powder, decomp. above 100°, which forms a 
potassium salt, K,X, and an explosive lead salt, (C;Hz0,N.8).Pbs. 

With amyl nitrite, however, the products are the normal oximes. 


d* 


4-carboxylate, , which separates in long, 
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3-K eto-2-orimino-5-methyl-2 : 3-dihydrothiophen-4-carbozylic acid, 
CMe=—=C-CO,H 

corer 
and the ethyl ester crystallises in pale yellow needles, decomp. 
110—130°. The ester yields the nitroimino-compound when treated 
with sodium nitrite and acetic acid, and gives a dark brownish-red 
precipitate of a potassium salt when mixed with alcoholic potassium 
hydroxide. This salt has the colour of permanganate in aqueous 
solutions, and gives a bright red substance on the addition of acids. 
The ester also forms a phenylhydrazone (A), long, white needles, 
nf. p. 152—153°, which is transformed into a pale pink isomeride, 
m. p. 201°, when treated with sodium nitrite and acetic acid, and 
is converted into ethyl 5-cyano-1-phenyl-3-methylpyrazole-4-carb- 
oxylate (B), white needles, m. p. 88—89°, when boiled with alcohol 
containing a few drops of hydrochloric acid. 

Z0Me-C-CO, Et 


CMe———C-CO,Et 
S<ocn-on)-C:n-NHPh ON yp 
(A.) (B.) 


The ester (B) is hydrolysed by boiling alcoholic potassium hydr- 
oxide to the corresponding acid, soft, felted needles, m. p. 
250—251° (silver salt), which yields the known 1-phenyl-3-methyl- 
pyrazole-4 : 5-dicarboxylic acid (Biilow, A., 1900, i, 56) when boiled 
with 6% aqueous sodium hydroxide. J.C. W. 


, forms green crystals, decomp. 120—130°, 


The Chemical Constituents of the Bituminous Tar Oils 
Rich in Sulphur (Ichthyol Oils). III. Hetmurn Scuersrer 
(Ber., 1919, 52, [B], 1903—1910. Compare A., 1916, i, 65; 1917, 
i, 153).—The purification of an ichthyol oil is effected in three 
stages. First, it is heated with soda-lime at 170—180° for some 
hours, the residue from the distillation being decanted, washed 
with water, and added to the distillate, the whole being then 
washed with dilute sulphuric acid and dried. By this treatment, 
the oil loses its obnoxious odour and becomes paler and more 
mobile. The dry oil is then heated with sodium, a current of 
ammonia being admitted, and after this treatment it is mixed with 
magnesium methyl chloride to destroy the small amount of ketone 
present. A specimen of crude oil from the south of France (500 
grams) gave a pleasant-smelling oil (225 grams) containing only 
carbon, hydrogen, and sulphur, all but the highest fractions being 
colourless. 

Some inconclusive experiments on the behaviour of various frac- 
tions of the oil towards mercuric chloride, bromine water, and 
iodine plus mercuric oxide are described. J.C. W. 


Cevine and Sabadinine. Kurt Hess and Hermann Mour 
(Ber., 1919, 52, [B], 1984—1988).—Investigation of the alkaloids 
themselves and of their hydrogen sulphates, potassium salts, auri- 
chlorides, hydrochlorides, and monobenzoyl derivatives shows the 
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substances to be identical. The formula for the alkaloid is there- 
fore Cy,H,,O,N. Certain corrections of the data recorded in the 
literature are given. The alkaloid crystallises with 3°5H,O, and has 
m. p. 110°. The hydrogen sulphate +2°5H,O has m. p. 250° 
(decomp.), after becoming discoloured at 210°. The potassium salt 
has the composition C,,H,,O,NK,,EtOH, or, more probably, 
Cy,HyO,NK,EtOK. 

The hydrochloride forms anhydrous needles, m. p. 247°. The auri- 
chloride from sabadinine has m. p. 162° (decomp.), whilst that 
from cevine has m. p. 167—168° (decomp.). The monobenzoyl 
derivative forms a white, amorphous powder, m. p. 195° (decomp.), 
after much previous softening. 


Chelidoneum Alkaloids. J. Gapamer (Arch. Pharm., 1919, 
257, 298—303).—Oxidation of the three chelidoneum alkaloids, 
chelidonine and a- and f-homochelidonines, by means of mercuric 
acetate indicates that the former two are closely allied and that 
B-homochelidonine must be placed in the protopine group. Thus, 
both chelidonine and a-homochelidonine give up two atoms of hydro- 
gen, passing into intensely yellowish-red salts of dehydro-bases which 
are of quaternary character, but exhibit such a marked tendency 
to the formation of colourless carbinol bases that they are con- 
verted into these even by the action of ammonia. From the fact 
that the optical activity is considerably increased, it must be 
assumed that the double linking which is introduced occupies a 
position adjacent to an asymmetric carbon atom. The optical 
activity of a-homochelidonine is of the same direction and order 
of magnitude as that of chelidonine, and the molecule contains, 
besides the two methoxyl groups, also a methylenedioxy-, a methyl- 
imino-, and an alcoholic hydroxyl group. On acylation it behaves 
similarly to chelidonine; by the action of acetic anhydride at a 
moderate temperature, acetylation occurs mainly at the oxygen 
atom (compare Tyrer, Apoth.-Zeit., 1897, 442; Wintgen, A., 
1901, i, 743), whilst at the boiling point it takes place almost 
exclusively at the nitrogen atom with elimination of water and 
ring-opening (compare Henschke, A., 1889, 62). On O-acetylation 
the optical activity is retained, whilst the W-acetyl compound is 
inactive. 

When chelidonine methochloride or methosulphate is boiled with 
sodium hydroxide solution a strongly levorotatory methine base 
and a small proportion of an apparently inactive methine base are 
formed. 

On the basis of these observations, formula I is proposed for 
chelidonine and formula II for a-homochelidonine, each of these 
formule containing two asymmetric carbon atoms, marked with an 
asterisk. On oxidation to a didehydro-base, the asymmetry of the 
carbon atom contiguous to the nitrogen atom‘ disappears, an opti- 
cally active compound of formula III being obtained. The ring- 
opening on acetylation at the boiling point must yield first a com- 
pound of formula IV, this losing water to form compound V, which 
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still contains 1H,O more than corresponds with an -acety]l- 
anhydrochelidonine. Further loss of water is, however, less prob- 


Me /\, Os, Me/\ 
G <jo>cH, > p> CH, 
HO /\\7 OH, /\\/ 
Hs we 
MeN/(* 2), MeN(*Z! S loMe 
H. [> ~ igoCH, H. : ~| OMe 
Ni NZ Ni NIZ 
2 
, (I.) (II.) 
Me/l\ Me /\\, Me /I\ 
ch 4 OH. /\\/ on/ \7 
| Vv HL 
Men7 \Z' OHA /\ \ZN 


(IIL) (IV.) (V.) 


able than auto-oxidation and autoreduction, which should yield 
a compound of formula VI, but the analytical results do not 
correspond, The .-acetyl derivative is always accompanied by a 
small proportion of a colourless, quinone-like compound, which 
gradually turns intensely red and is probably formed by oxidation. 
These conclusions are supported by the fact that the O-acetyl com- 
pound cannot be converted into the N-acetyl derivative by heating 
it, either alone or with acetic anhydride. 

The levorotatory methine base obtained by methylation of 
chelidonine has probably the formula VII. On reduction, dide- 
hydrochelidonine is converted into chelidonine and, if the suggested 
formula is correct, two diastereoisomeric chelidonines should result, 
but their formation has not yet been verified. The free carbinol 
base must have the structure VIII. The position assumed for the 
methyl groups is not an entirely arbitrary one, since the alkaloids 
of the protopine group, which are to be referred to the same com- 
ponents (Bausteine), also contain at this place a side-chain of one 
carbon atom, this serving likewise to build up a heterocyclic ring. 
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B-Homochelidonine, which resembles protopine and cryptopine in 
its physiological action, also behaves like these bases towards 
mercuric acetate; thus, two hydrogen atoms are replaced by an 
oxygen atom, so that one molecule of the base reduces four mole- 
cules of mercuric acetate to mercurous acetate. The product of 
the oxidation is relatively readily soluble in hot water, giving a 
slightly alkaline solution. This behaviour and the isomerism of 
cryptopine and B-homochelidonine indicate that the two alkaloids 
differ only as regards the relative positions of the methylenedioxy- 
and the two methoxy-groups. Assuming for cryptopine Perkin’s 
formula (IX) (compare T., 1916, 109, 831), which renders evident 
its close relationship to berberinium hydroxide (X), B-homo- 
chelidonine must be represented by formula XI. Confirmation of 
this formula is furnished (1) by the action of phosphoryl chloride, 
which yields iso-8-homochelidonine chloride, identical with dihydro- 
berberine methochloride, and (2) by reduction to dihydro-8-homo- 
chelidonine and conversion of the latter, by means of phosphory! 
chloride, into the chloride of the iso-compound, which exhibits com- 
plete identity with tetrahydroberberine methochloride. 

These results supply a confirmation of Perkin’s formule for 
protopine and cryptopine, but an objection to the formule for the 
three bases is the possession of a ten-membered ring, the formation 
of which in the vegetable organism is as yet unknown. This objec- 
tion may be removed by the assumption for the salts, which alone 
are formed in plants, of formula XII. Formula XI or IX would 
then result only by anhydride formation from the carbinol base 
produced by the action of alkali. In agreement with this assump- 
tion is the fact that, with protopine, cryptopine, and, especially, 
B-homochelidonine, in presence of ammonium. chloride, precipita- 
tion of the bases by ammonia takes place either not at all or only 


after some time. 
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Replacement of the name 8-homochelidonine by er 
is recommended. H. P. 


The Cinchona Alkaloids. XXI. Synthesis of Dihydro- 
quinicine and £-4-Piperidylpropionic Acid. Pau Rape and 
Kart Krinpier (Ber., 1919, 52, [B], 1842—1850. Compare A.., 
1919, i, 34).—I. Synthesis of Dihydroquinicine (Dihydroquino- 
toxine).—Ethyl quinate and ethyl V-benzoylhomocincholeuponate 
(2bid.) are condensed by means of sodium ethoxide in benzene to 
form a B-ketonic ester, which is deprived of the benzoyl and carb- 
ethoxyl groups by boiling with 17% hydrochloric acid, thus giving 
dihydroquinicine, 


CH——-CH, 
Ft>c/ \cH, | aa 
H.C. oH, | \/\/°™ 


NH CH,—-CO 


II. Synthesis of B-4-Piperidylpropionic Acid.—4-Methylpyridine 
is heated with chloral and zinc chloride at 85—90° for several 
heurs, and thus converted into “ y-chloralpicoline” [yyy-trichloro- 
a-4-pyridylpropan-B-ol|, CCl,-CH(OH)-CH,°C;H,N, glistening 
crystals, m. p. 166° (corr.); platinichloride, orange needles, m. p. 
250° (corr., decomp.), aurichloride, yellow crystals, m. p. 189° 
(corr., decomp.). This compound is mixed with ice-cold alcoholic 
potassium hydroxide, and the temperature then allowed to rise, 
when hydrolysis proceeds vigorously, the product being B-4-pyridyl- 
acrylic acid, C;H,N-CH:CH-CO,H, pale reddish-brown crystals, 
m. p. 296° (corr., decomp.); hydrochloride, 1H,O, large, brown 
crystals, m. p. 243—244° (corr.), awrichloride, yellow needles, m. p. 
235° (corr., decomp.). The acid is reduced by sodium in boiling 
amyl alcohol to B-4-piperidylpropionic acid, 

C;H,,N-CH,°CH,°CO,H ; 
the acid was not isolated, but converted into the ethyl ester, b. p. 
145°/15 mm., platinichloride, orange crystals, m. p. 190° (corr., 
decomp. ). J.C. W. 


Preparation of Nitriles from Quinotoxines. Farswerke 
vorm. Metster, Lucius, & Briinine (D.R.-P. 313321; from Chem. 
Zentr., 1919, iv, 499).—Oximinoacidy] derivatives of dihydroquino- 
toxine are treated with acidylating agents in the presence of alkali. 
Reaction occurs in accordance with the scheme: 


R-C,H,N-CO-C(N-OH)-CH, OH<Gnih. CH’ Acyl —> 


R-C,H,N-CO,H + CN-CH, ae nN: “Acyl 
(R=H or OMe; R’=Et or Me.) 


Cinchotoxine is converted by benzoyl chloride in the presence of 
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alkali into a benzoyl derivative, m. p. 124°, which, when treated with 
amyl nitrite and sodium alkyloxide, yields a crystalline ozimino- 
derivative, m. p. 175—177°; the yellowish-red solution of the latter 
in sodium hydroxide solution (5%) is transformed by toluene-p- 
sulphonyl chloride at 45° into benzoylcincholeupono-nitrile, colour- 
less crystals, m. p. 62°. Acetylcinchotoxine is formed as a pale 
yellow, viscous mass by the treatment of cinchotoxin (quinicine) 
with acetyl chloride, and, without being further purified, is con- 
verted into oziminoacetylcinchotozine, from which acetylmero- 
quinenonitrile, almost colourless, viscous oil, is prepared by the 
action of benzoyl chloride and sodium hydroxide solution (5%). 
The nitriles are intended as initial materials for pharmaceutical 
preparations. H. W. 


The Oxidation of Morphine. Constantin Koto (Bul. Soc. 
chim. Romdéma, 1919, 1, 3—9).—Solutions of morphine hydro- 
chloride when sterilised in an autoclave at 120° undergo some 
decomposition, as shown by the brown colour produced in the 
liquid. The change occurring is the formation of oxydimorphine 
(~-morphine) and morphine oxide in the proportion of 9:1, together 
with traces of a base said to be methylamine. The percentage of 
morphine decomposed increases with the temperature to which the 
solution is heated. 

It is suggested that morphine hydrochloride undergoes partial 
dissociation, and that in the free morphine the group ‘NMe 
reacts with the water, giving methylamine and hydrogen peroxide, 
the latter then acting as an oxidising agent. .G 


Morphine Alkaloids. VI. The Relative Stability of the 
Nitrogen Ring in Morphine. Jvutivs von Braun (Ber., 1919, 
52, [B], 1999—2011).—It has recently been shown (A., 1918, 
i, 184, 268) that the gradations of stability exhibited by six of the 
seven classes of bases which have been examined from the point 
of view of the rupturing of the cyclic system are the same whether 
the action be effected by Hofmann’s method or by cyanogen 
bromide. Dihydroindole appears to be an exception, since it proves 
to be one of the most stable systems in the Hofmann degradation, 
but one of the weakest towards cyanogen bromide. The present 
communication contains an account of the behaviour of a number 
of substances containing the grouping, aromatic nucleus, C-C-N, 
which is present in the morphine molecule. This appears to be 
extraordinarily resistant to cyanogen bromide, but to be attacked 
with remarkable ease by bases. 

The nomenclature of some of the substances which have been 
obtained offers certain difficulties, to overcome which the author 
proposes to designate the group, C,,H,O(OMe)(OH)-CH,°CH,-, 
methylmorphimethy]l. 

Norcodeinium piperidinium todide, m. p. 272°, is prepared by 
the action of norcodeine on ae-di-iodopentane in alcohol, or, pre- 
ferably, in chloroform (the platinichloride is a crystalline powder, 
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m. p. 215°; the corresponding dihydronorcodeinium mperidinium 
iodide has m. p. 271°), and is converted by cold aqueous sodium 
hydroxide solution into methylmorphimethylpperidine (annexed 

formula), stout rods, m. p. 


/oMe 93—94° (the hygroscopic 
C,,H,O. OH 8 Con hydrochloride, the platini- 
CH, chloride, m. p. 174°, the 


NCH, CH, NC » 
CH,:CH oily methiodide, and the 
acetyl derivative, m. p. 
87°, are described). It cannot readily be shown that the disrup- 
tion of the nitrogen atom has occurred from the morphine and not 
from the piperidine half of the molecule by the use of acetic 
anhydride, but the required evidence is readily furnished by the 
application of cyanogen bromide to the acetyl derivative, which 

yields eae rey ylmorphimeth: ups 
C,,H,O(OMe)(OAc)-CH,°CH,.*N(CN)[CH,];B 

colourless leaflets, m. p. 133—134°. 
Norcodeine and o-xylylene bromide similarly yield norcodeinium- 
dihydroisoindolium bromide (annexed formula), long needles, m. p. 
262° (platinichloride, m. p. 233°), 


Jou which is transformed by alkali 

Oy pO OWe f> Ay into methylmorphimethyldihydro- 
N(Br i Poa isoindole, m. p. 110°, the salts of 

CH, which show little tendency to 


erystallise. The crystalline acetyl 
derivative, shining leaflets, m. p. 146°, yields, however, a hydro- 
chloride, colourless leaflets, m. p. 224°, and a methiodide, colourless 
leaflets, m. p. 163°. The course of fission is already established by 
the nature of the product, and is confirmed by the action of 
cyanogen bromide on the acetyl derivative, which yields w-bromo- 
rylyleyanoacetylmethylmorphimethylamine, colourless _ crystals, 
m. p. 153°. 

The interaction of norcodeine and B§/-di-iodoethyl ether leads to 
the formation of norcodeinium-morpholinium iodide, long needles, 
m. p. 255—256° (platinichloride, m. p. 216°), which is converted 
by alkali into methylmorphimethylmorpholine ; since the latter is 
oily and does not yield well-crystallised salts, it was identified as 
the acetyl derivative, m. p. 118—120° (platinichloride, m. p. 177°). 
Cyanogen bromide transforms the acetyl compound into an oily 
product, which doubtless consists mainly of the expected bromo- 
compound, but could not be isolated in the pure state. 

H. W. 


Ormosine and Ormosinine, Two New Alkaloids from 
Ormosia dasycarpa. Kurr Hess and Fritz Merck (Ber., 1919, 
52, [B], 1976—1983).—Ormosine has been previously isolated by 
Merck from Ormosia dasycarpa, Jacks, a leguminous plant growing 
in Venezuela. Its physiological relationship to the morphine 
alkaloids has been demonstrated by Harnack, but the authors find 
that it is not allied chemically to these substances, and, indeed, 
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occupies a unique position among alkaloids. In addition, they 
have isolated ormosinine from the same source, the yield of the 
former amounting to 0°15% and of the latter to 0°023% of the 
dried seeds; these substances, however, only represent a fraction 
of the total alkaloidal content. 

Isolation of the alkaloids is effected by extracting the crushed 
seeds with alcohol, evaporation of the solvent in a vacuum, and 
extraction of the residue with water; the aqueous extract is made 
alkaline with ammonia and extracted with ether. The ethereal 
solution is shaken with powdered sodium carbonate, after which 
the solvent is removed, leaving a crystalline residue, from which 
ormosinine is isolated by taking advantage of its sparing solubility 
in alcohol, whilst. ormosine separates from the alcoholic solution on 
addition of water. 

Ormosine, CoyH ,Ns, crystallises with 3—4H,O in long needles, 
m. p. 85—87°, and is readily soluble in alcohol or chloroform. 
When preserved over sulphuric acid, it loses its water of crystal- 
lisation and forms a colourless, gummy mass, which again becomes 
erystalline when brought into contact with water. It is sensitive 
towards rise in temperature, and, at 100°, is converted into a 
viscous oil, which does not recombine with water. With methyl 
iodide, it gives an abnormally constituted methiodide, C..H,;Nsls, 
long needles, m. p. 245—250° (slow decomp.). The picrate has 
m. p. 178° (decomp.). The hydrochloride, hydrobromide, and 
aurichloride are amorphous. The awrichloride of the metho- 
chloride, C.,Hy,;N;Cl,,2AuCl,, forms yellow crystals, which change 
at 90°. 

Ormosinine, Cs yHs3Ns, crystallises in well-defined, anhydrous 
cubes and short prisms, m. p. 203—205°. It yields a normally 
constituted methiodide, C.,HsgNsI, colourless needles, m. p. 245° 
(slow decomp.), and a picrate, Cy7Hy0,,Ny,4H,0. H. W. 


Scopoline. IV. Fission of Scopoline by Hofmann’s Method 
of Degradation and Elucidation of the Constitution of 
Scopoline. Kurr Hess (Ber.,1919,52,[B], 1947—1975).—Previous 
investigations (A., 1918, i, 404, and ‘previous abstracts) have largely 
elucidated the constitution of scopoline, leaving in doubt, however, 
the mode of attachment within the molecule of one valency of one 
of the oxygen atoms. In the hope of deciding this point, the 
author has applied Hofmann’s method to scopoline. Reaction, 
however, occurs abnormally, since the product, y-demethylscopoline, 
contains two double bonds, as is evidenced by its ready conversion 
into a tetrahydro-derivative. | Moreover, the process throws no 
light on the point in question, since the oxygen linking appears to 
remain intact. -When, however, y-demethylscopoline is further 
subjected to the Hofmann degradation, it gives O-methyliso-p- 
demethylscopoline, the ammonium base yielding the tertiary amine 
and methyl alcohol, which adds itself at the ethylene oxide group. 
Elimination of water occurs from the methylated polyhydroxy- 
alcohol in such a manner as to form a new ethylene oxide group. 
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This view is strengthened by the formation of a similarly consti- 
tuted compound from tetrahydro-y-demethylscopoline, which is 
also produced by the reduction of O-methyliso-y-demethylscopoline 
itself. The most ready explanation of these reactions lies in the 
hypothesis that the ethereal oxygen atom is directly united to that 
carbon atom to which the nitrogen group is attached, since, if it 
were attached to one of the other possible carbon atoms, it is 
difficult to see why the oxygen bridge should be disturbed by a 
process which only affects the amino-group. The reactions are 
consequently shown by the schemes: 


CH, CH CH 
AN an o\ 
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| | | 
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O-Methyliso-y-de- Tetrahydro-y-de- O-Methyltetrahydroiso-y- 
methylscopoline. metigheepeline. demethylscopoline. 


Corresponding with the two asymmetric carbon atoms of y-de- 
methylscopoline, the latter is found to exist in two diastereoisomeric 
racemic forms (a- and £-), both of which have been isolated and 
used in the series of degradations. During hydrogenation, a third 
asymmetric carbon atom is developed, so that yet another isomeride 
is formed. 

Scopoline methiodide is converted into the corresponding hydr- 
oxide, which is distilled under diminished pressure, whereby an 
oil, b. p. 118—121°/9 mm., is obtained in good yield, which con- 
sists of a mixture of approximately equal amounts of a and 
B-w-demethylscopoline. The aform crystallises in needles or 
prisms, m. p. 67—69° (picrate, prismatic needles, m. p. 152—153°; 
methiodide, m. p. 248° [decomp.]; benzoyl derivative, indistinct, 
crystalline needles, m. p. 120°, the hydrochloride of which 
[+3EtOH] has m. p. 214° [decomp.], after much previous soften- 
ing). The B-form has b. p. 135—140°/15—16 mm. (picrate, 
large, cubic crystals, m. p. 205° [decomp.]; the methiodide is oily). 
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Reduction of ay-demethylscopoline by hydrogen in the presence of 
colloidal platinum yields a product, b. p. 143—145°/30 mm., which 
solidifies completely to a mass of long needles, but which is found 
to be a mixture of two stereoisomerides, since it gives two picrates, 
m. p.’s 182° and 128° respectively, and two methiodides, m. p. 
209° and oily. The corresponding f-base also appears to yield two 
stereoisomeric tetrahydro-By-demethylscopolines (b. p. of mixture 
135°/27 mm.), the methiodides of which are oily. O-Methyltetra- 
hydroiso-ay-demethylscopoline is obtained by Hofmann’s method 
from the tetrahydro-a-base, and forms an oil, b. p. 122—125°/ 
17 mm., which partly crystallises when preserved, and probably 
consists of a mixture of isomerides; the picrate has m. p. 163°. 
The corresponding §-derivative has b. p. 126—130°/23 mm. 
(picrate, m. p. 183—184°; platinichloride, hexagonal crystals, m. p. 
200° [decomp. ]). 

The degradation of a- and 8-y-demethylscopoline does not occur 
very smoothly, and in addition to O-methyliso-ay-demethylscopoline, 
pale yellow oil, b. p. 123°/14 mm., and O-methyliso-By-demethy- 
scopoline, viscous, yellow oil, b. p. 140°/28 mm., a highly refractive 
volatile oil, C,;H,O,, of characteristic odour, b. p. 88—92°/11 mm., 
is obtained. A picrate, needles, m. p. 142—143°, was isolated from 
the product of the degradation of the mixed bases. 

The oxygen bridge in ay-demethylscopoline, unlike that in 

scopoline itself (A., 1916, i, 286), does 


CH, not appear to be opened by treatment 

Pal Mh with hydrogen bromide in _ glacial 

H,C CH, acetic acid solution, the products of 

] | the action being the hydrobromide of 

HC-NMe--C the original base, prisms, m. p. 250° 
= CH,-OH (decomp.), and resinous matter. 


| Attempts further to degrade the 
HC————-CH-0-CO-CHPh tetrahydro - O - methyliso- y -demethyl- 
scopolines were unsuccessful, the 
bases being recovered unchanged. 

As a consequence of the work on scopoline, the annexed formula 
may now be ascribed to scopolamine. H. W. 


Strychnos Alkaloids. XXV. Rearrangement of Strych- 
ninolone into Isomeric Forms. Hermann Levucns and WALTER 
Benprxsoun (Ber., 1919, 52, [B], 1443—1453. Compare A., 1914, 
i, 861).—When the a-form of strychninolone, C,,H,,O,No, is shaken 
with 0°5-sodium hydroxide for a few days, about 80% of it is 
changed into strychninolone-b, massive crystals, m. p. 228°, 
[a]? —37°3°. The alkali contains about 6% of the by-product, 
C19H»O,No, m. p. 235—270°, [a]? +21-5°, which was also formed 
during the fission of strychninolic acid. A similar transformation 
is effected by heating the a-form with methyl-alcoholic ammonia 
in a sealed tube. The products are the 4-form, a new isomeride 
which is less soluble in methyl alcohol, namely, strychninolone-c, 
hexagonal prisms or pointed and twinned leaflets, m. p. 251—252°, 
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[a]? —176°1°, and two isomeric amines. These are aminodihydro- 
strychninolone-I, CygH,,0;N3,H,O, polyhedric tablets or columns, 
m. p. 185—191° (decomp.), which forms a sparingly soluble nitrate, 
m. p. 261—263° (decomp.), [a]) —51:6°, and a phenylcarbamide, 
CogHog0,N,, m. p. 240—241°, and again at 295—300°, and also 
aminodihydrostrychninolone-II, stout needles, m. p. 236—239° 
(decomp.), [a]it — 66°6°, which forms a soluble nitrate. 

When strychninolone-) is covered with 12N-hydrochloric acid, it 
changes into the salt of an amino-acid, C,gH.)O,N,,4H,O, broad 
needles, m. p. 239—240° (decomp.), which is identical with the 
strychninolone-hydrate-II, already described (A., 1910, i, 768). 
Strychninolone-) also forms an acetate, C.,H»O,No, when heated 
with acetic anhydride and sodium acetate. This crystallises in 
prisms with 1MeOH, m. p. 140° (decomp.), and then 214°, 
[a]; —37°6°, and may be formed by heating acetylstrychninolone-a 
with acetic anhydride. J.C. W. 


Strychnos Alkaloids. XXVI. Degradation of Bromo- 
strychnine and Dihydrostrychninonic Acid, and the Bromin- 
ation of the Fission Products of Strychnine. Hermann 
Leucus and Dorotnea Ritter (Ber., 1919, 52, [B], 1583—1593). 
—Bromostrychnine (Beckurts, A., 1885, 911) is most conveniently 
made by adding bromine water to strychnine dissolved in hydro- 
bromic acid, for it separates as the hydrobromide (solubility at 
15°, 1%), leaving the salt of the unchanged base in solution. When 
oxidised by permanganate at —10° to 15° in acetone solution, it 
yields bromostrychninonic acid (soluble in chloroform; A., 1910, 
i, 766) and insoluble bromodihydrostrychninonic acid, 

C,,H,,0,N,Br. 
This crystallises in minute, hexagonal leaflets, m. p. 310° (decomp.), 
[a]; —19°7° (in 0°1N-sodium hydroxide), may also be obtained by 
brominating dihydrostrychninonic acid, and is gradually hydrolysed 
by W-alkali hydroxide in the cold to glycollic acid and a compound, 
C,9H,,0,N.Br, which crystallises from alcohol in slender needles, 
m. p. 273°, [alp — 24°29. 

Dihydrostrychninonic acid, obtained in 6% yield by oxidising 
strychnine with permanganate in boiling acetone, is hydrolysed by 
N-alkali hydroxide to two isomerides, according to the conditions. 
In the cold, the product is isostrychninolone-I, CygH,,O0,No, colour- 
less pyramids, m. p. 246—247°, [a]? + 46°4°, which yields the above 
compound, C,,H,,0,N,Br, on bromination. At 100°, the product 
is isostrychninolone-II, long, woolly needles, not molten at 310°, 
[a]s —126°, giving a cornflower-blue colour with chromic and 
sulphuric acids, and a very sparingly soluble bromo-derivative, m. p. 
280°. 

Strychninonic acid yields the same acid on bromination as bromo- 
strychnine gives on oxidation, namely, bromostrychninonic acid. 
The methy/ ester of this, C..H,,0O,N.Br, has m. p. 230—231°, and 
the ethy/ ester, m. p. 247° (corr.). The acid is reduced by sodium 
amalgam to bromostrychninalie acid, C,,H,,0,;N,Br, minute prisms, 
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decomp. 265—270°, which is gradually hydrolysed by .-sodium 
hydroxide to glycollic acid and bromostrychninolone-a (below). 
The a- and /-forms of strychninolone yield on bromination 
bromostrychninolone-a, Cy gH,,0,N,Br, stout tablets, m. p. 
254—256°, [a] —62°2°, and bromostrychninolone-b, stout prisms 
or tablets, m. p. 233—-235°, [a]? —72°8°. J.C. W. 


Synthesis of 2-n-Butylpyrrolidine. Remarks on the 
Work of E. Blaise and Houillon on the Transiormation of 
the Higher Alkylenediamines into Cyclic Mono-imines. 
Kurt Hess (Ber., 1919, 52, [B], 1636—1641).—2-Pyrryl propyl 
ketone (Oddo, A., 1910, i, 426) is reduced by sodium and alcohol 
to a-2-pyrrolidylbutyl alcohol (A., 1916, i, 68), the constitution of 
which has been proved (A., 1917, i, 351, 352), and this is 
heated with hydriodic acid (D 2:0) and red phosphorus at 
125—135°. 2mn-Butylpyrrolidine is a _ colourless oil, b. p. 
154—156°/753 mm., which has a very similar odour to coniine, and 
is only sparingly soluble in water. The platinichloride forms 
stout prisms, m. p. 178°, and the aurichloride is an unstable, egg- 
yellow, flocculent powder, m. p. 145°. When heated with formalde- 
hyde and formic acid, the base yields 1-methyl-2-n-butylpyrrolidine, 
b. p. 154—155°/15 mm., which forms a oplatinichloride, long, 
prismatic tablets, m. p. 215°, and an awrichloride, m. p. 190°. 

The base described by Blaise and Houillon as 2-n-butylpyrrol- 
idine (A., 1906, i, 692) must have had some other constitution. 

J.C. W. 


Pyrrolidine Derivatives. V. Preparation of the Three 
Hydroxyprolines which are Stereoisomerides of the 
Natural Hydroxyproline. Hermann Levucus and Kart Bormann 
(Ber., 1919, 52, [B], 2086—2097).—The work is a continuation of 
that described previously (Leuchs and Brewster, A., 1913, i, 449). 

dl-Hydroxyproline (a) is resolved by crystallisation of the 
quinine salt of its phenylearbamide, as described previously; the 
specific rotation of the synthetic hydroxyproline (a) in aqueous 
solution cannot be raised above —75°7°, a value which agrees well 
with that recorded previously, but is lower than the sole datum 
(—81°) for the natural acid. d-y-Hydroxyprolinephenylcarbamide 
(a) has m. p. 175°, [a]ji’+37° (in water as ammonium salt) ; 
d-hydroxyproline (a) has m. p. about 274°, [a]j) + 75-2° in aqueous 
solution. The corresponding Aydantoin has m. p. 130—131° 
(anhydrous), ca. 70° (+ 2H,O), [a]? +49°2°, for the anhydrous sub- 
stance in water. 

dl-y-Hydroxyprolinephenylearbamide (6) is similarly resolved 
by means of quinine, as previously described; /- and d-hydroxy- 
proline (6) have now been obtained in the crystalline form, slender 
needles, m. p. 238—241° (decomp.), [a]i’—58-1° and +58°6° 
respectively. 

The product obtained by racemising the natural hydroxyproline 
with barium hydroxide appears to be identical with that obtained 
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by mixing equal weights of /-hydroxyproline (a2) and d-hydroxy- 
proline (5); it appears that a change of configuration only occurs 
at the a-carbon atom, whilst the y-carbon atom remains unaffected. 
Derivatives of dl-hydroxyproline (a) and (6) with phenylthio- 
carbimide are described, but are unsuitable for purposes of resolu- 
tion owing to the ease with which they pass into anhydrides which 
are either thiohydantoins or thioazlactones; y-hydroxyproline- 
phenylthiocarbamide forms nodular crystals, and when crystallised 
from warm water or heated at 63° readily gives the corresponding 
anhydride, slender needles, m. p. 145—148°; its m. p. is the same 
as that of the anhydride; y-hydroryprolinephenylthiocarbimide 
(5), m. p. 155—156°, is rather more stable than the a-derivative. 
The corresponding anhydride crystallises in small needles, m. p. 
146—148°. H. W. 


The Asymmetric, Tervalent Nitrogen Atom. II. New 
Transformations of d/-Methylconhydrinone and the Conver- 
sion of d-Conhydrinone into dl-a-2-Pyrrolidylbutan-f-one. 
Kurt Hess (Ber., 1919, 52, [B], 1622—1636. Compare A., 1919, 
i, 345).—In the former paper, it was shown that a-1-methyl-2- 
piperidylpropan-a-one exists in two stereoisomeric forms, methyl- 
tsopelletierine (I) and methylconhydrinone (IT). 


CH, CH, 

H,c NCH, H,c/ NCH, 

Hc Bort HC. oHcor: 
MeN NMe 


(I.) (II.) 


A further proof of the close relationship between these bases is 
now given, namely, the fact that when their hydrazones are boiled 
with sodium ethoxide solution they both yield dl-methylconiine. 

In the further elucidation of this unusual case of isomerism, it 
is found that during changes at the asymmetric nitrogen atom, the 
particular configuration is preserved, but that changes at the propyl 
residue, that is, at the asymmetric carbon atom, lead to the same 
products in both cases. 

As a reaction of the former type may be mentioned the dimethyl- 
ation by means of ethyl azodicarboxylate. This leads to the pro- 
duction of isopelletierine on the one hand and dl-conhydrinone, 
b. p. 93—94°/10 mm., on the other. Furthermore, the ethyl- 
urethane of d-conhydrinone (loc. cit.) is isomeric with the ethy/l- 
urethane of isopelletierine, this having now been obtained as a 
viscous oil, b. p. 165—170°/13 mm., by the action of ethyl chloro- 
formate on the base in ether, under the influence of powdered 
potassium carbonate. 

A most remarkable difference between these isomeric ethyl- 
urethanes is described. When boiled with aqueous-alcoholic sodium 
hydroxide, the isopelletierine derivative is slowly hydrolysed to 
isopelletierine and resinous products, whereas the d-conhydrinone 
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derivative is quickly and almost quantitatively converted into 
dl-a-2-pyrrolidylbutan-B-one (annexed 


CH,-CH, formula). This oil has b. p. 95—97°/ 
On. du ‘CH -COEt 10 mm., responds readily to the pine-shaving 
7 — forms ‘a picrate, bundles of needles, 


m. p. 155°, is converted by heating with form- 

aldehyde and formic acid into a-1-methyl-2- 

pyrrolidylbutan-B-one, b. p. 112—115°/22 mm. (hydrochloride, 

m. p. 153°; platinichloride, m. p. 205°; methiodide, long spikes, 

m. p. 213—-215°), and yields a hydrazone, b. p. 135—140°/15 mm., 

which is reduced by heating with sodium ethoxide solution at 
150—170° to 2-butylpyrrolidine (see this vol., p. 85). J.C. W. 


Additive Compounds of Acyl Chlorides and Tertiary 
Amines. Kari Frevupenserc and Daniet Perrers (Ber., 1919, 
52, [B], 1463—1468).—In many cases, chloroform is an excellent 
medium in which to study reactions between acyl chlorides and 
tertiary amines, for the additive compounds readily separate, leav- 
ing such by-products as the amine hydrochlorides and dehydracetic 
acid in solution, and, furthermore, there is much less danger of 
the precipitate absorbing atmospheric moisture during filtration 
than when ether is used as the diluent (compare Dehn, A., 1912, 
i, 833; 1914, i, 1169). The true additive compounds are extremely 
sensitive to water and alcohol, especially in those cases in which 
intermolecular expulsion of hydrogen chloride is possible, and this 
is why so few genuine compounds of this type have been described. 

Oxalyl chloride and pyridine form a compound in the ratio 1:2 
(Jones and Tasker, P., 1908, 24, 271), which separates in yellow, 
sandy crystals and evolves carbon monoxide and dioxide on ex- 
posure to moist air. Acetyl chloride and pyridine unite in the 
ratio 1:1 (Dennstedt and Zimmerman, A., 1886, 368), the com- 
pound dissolves in the chloroform if moisture is allowed to enter, 
and reacts with alcohol to form pyridine hydrochloride and ethyl 
acetate. The compound given by hexamethylenetetramine and 
benzoyl chloride is also decomposed by alcohol, which Hartung over- 
looked when he spoke of it as being somewhat soluble in this medium 
(A., 1892, 1173). J.C. W. 


Ring Closure in the Meta-position in the Benzene Series. 
I. Reduction of Julolidine Methochloride. Jvuiius von 
Braun and Lupwie Neumann (Ber., 1919, 52, [B], 2015—2019). 
—It has been shown previously (von Braun, Heider, and 
Wyczatkowska, A., 1919, i, 40) that the reduction of julolidine 
methochloride by sodium amalgam leads to the formation of a base, 
C,3H;gN. The latter has now been isolated as a colourless oil, b. p. 
87—89°/0°01 mm., which can be preserved unchanged in a closed 
vessel (the methiodide has m. p. 178° instead of 200°, as previously 
recorded). When this is converted into its methiodide, treated 
with silver oxide, and the product is distilled under greatly 
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diminished pressure, two fractions are obtained: (1) unchanged 
base mixed with a certain amount of an unsaturated base, and 
(2) an oxy-base, CygH.,0N, syrupy liquid, b. p. 145—147°, 
0-01 mm. The hydrochloride, platinichloride, picrate, and meth- 
iodide of the latter are oily, but the platinum salt of the metho- 
chloride forms orange needles, m. p. 165°. The nitrogen atom of 
the base, like that of the original amine, is not attached to the 
aromatic nucleus, neither is oxygen present as phenolic hydroxyl. 
In confirmation of these facts, it is found that only ¢sophthalic acid 
is formed when it is oxidised. It follows, therefore, that the base 
C,;H,yN must contain the complex C,H,,NMe in the form of a 
closed chain united to two carbon atoms of the benzene nucleus 
which are in the meta-position to one another. The structure of 
the complex can be deduced with considerable probability from 
the following facts: (1) the nitrogen is probably in the y-position 
to the benzene nucleus, since attempts to apply Hofmann’s process 
to the degradation of the oxy-base were unsuccessful, and (2) the 
production of a tertiary hydroxy-amine instead of an unsaturated 
amine in Hofmann’s reaction is only probable if a primary alcoholic 

group can be developed. The 


CH groupin 
/ ~ No H, righ \cH, ~CH,°CH,°CH,*NMe-CH,— 
| ; is therefore probably present 
\/ CH, 5 ba, in the amine, C,;H,,N, and the 


| annexed formule are _ thus 


l : 
OH, NMe | —_ possible. The second of these 
CH,—CH, Me-CH-—-UH, is, however, very improbable, 

(1.) (1I.) since the corresponding hydr- 


oxy-base would show a great 
tendency to eliminate water and form a methylated styrene com- 
plex, and since, also, a-methyl-lilolidine, which is very analogously 
constituted to julolidine, does not yield a trace of a base analogous 
to C,3H,gN when its methochloride is reduced. H. W. 


The Acetyl Derivative of 6-Indoxylcinnamic Acid. Rvp. 
WecscueEIDeR (Ber., 1919, 52, (4, 1705).—The acetyl derivative 
obtained ty, Scholtz (A., 1919, i, 96) may be represented by the 


C,H ,°C(V"Ac)——--0 
j at } I.-C. W 
formule oa CH-CPhiCH'CO’ Pe 


Modification of Skraup’s Synthesis for Preparing Quino- 
line Bases : their Conversion into Stannichlorides. J. G. F. 
Druce (Chem. News, 1919, 119, 271—273).—The method adopted 
for the synthesis of quinoline from aniline stannichloride (A., 1918, 
i, 535) has been applied successfully, although with diminished 
yields, to the synthesis of homologues of quinoline. Thus o-, m-, 
and p-toluidine stannichlorides treated with glycerol and sulphuric 
acid heated at 120° for two to three hours and then diluted and 
diazotised gave, respectively, 8-, 7-, and 6-methylquinoline in yields 
varying from 25% with the meta- to 70% with the para-compound. 
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On the other hand, m- and p-phenylenediamine stannichlorides 
gave extremely poor yields of the phenanthrolines. The stanni- 
chlorides of the methylquinolines were prepared by dissolving 
crystalline stannic chloride in hydrochloric acid solutions of the 
bases, and they crystallised out on cooling. 6-Methylquinoline 
stannichloride forms white plates, m. p. 248°, 7-methylquinoline 
stannichloride, pale yellow needles, m. p. 229°, and 8-methyl- 
quinoline stannichloride, white needles, m. p. 252° (with decomp.). 
m-Toluidine stannichloride, prepared in an analogous fashion, formed 
pearly-white plates, soluble in cold water and alcohol, m. p. 76°. 
m-Toluidine stannichloride crystallised in pale pink, nacreous plates, 
m. p. 284°. A rapid method for the estimation of chlorine in these 
and other tin salts of aliphatic and aromatic bases was devised, con- 
sisting in simple titration with W/10-sodium hydroxide, using 
phenolphthalein as indicator. Good results were obtained with 
aromatic compounds, but the stronger alkalinity of the aliphatic 
bases interferes with the end-point to some extent, and less accurate 
results are consequently obtained. G. F. M. 


Preparation of Indigoid Dyes. Aporr Joes (D.R.-P. 
305558; from Chem. Zentr., 1919, iv, 619).—Aromatic hydroxy- 
derivatives containing a phenolic hydroxyl group are oxidised in 
the presence of indoxyl or indoxylic acid. Thus a mixture of 
“ 92-naphthalene-2-indolindigo” and ‘“4-naphthalene -2 -zindole- 
indolignone”’ (separable by extracting the latter with boiling dilute 
sodium hydroxide solution) is obtained when indoxyl and 
a-naphthol dissolved in acetic acid are oxidised by a solution of 
ferric chloride in hydrochloric acid. A solution of the 20% 
indoxylic acid fusion and aanthrol, when similarly treated, yields 
“2-anthracene-2-indolindigo”’ (identical with the dye prepared 
from isatin-a-anilide and a-anthrol). H. W. 


Synthesis of 2: 3-Pyridinoacenaphthene. A ois Zinkr and 
Emmy Raita (Monatsh., 1919, 40, 271—276).—The experiments 
were undertaken with the object of ultimately preparing an 
a-naphthaquinoline-6 :7-dicarboxylic acid; the anhydride of such 

an acid is described, but the yields are not sufficiently 

CH,-CH, satisfactory to permit further work. 

\ DN 2:3-Pyridinoacenaphthene (annexed formula), 
af \ | colourless, ice-like crystals, m. p. 67° (uncorr.), is 
L J\/\ obtained by the action of concentrated sulphuric acid, 

s glycerol, and nitrobenzene on 3-aminoacenaphthene. 

BM / The hydrochloride, long, pale yellow needles, m. p. 

305°, the sulphate, small, yellow needles, m. p. 238°, 

and the methiodide, yellow needles united in clusters, which does 

not melt below 315°, are described. Oxidation of the base or of 

its salts by chromic acid in acetic acid solution leads to the form- 

ation of a-naphthaquinoline-6:7-dicarboxylic anhydride, long, 
red needles, m. p. 317°. H. W. 
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1 : 2-Naphthaphenazoxines. Henri Goutpstein and ZDENKA 
Lupwic-Semetitcu (Helv. Chim. Acta, 1919, 2, 655—662. Com- 
pare Kehrmann and Neil, A., 1915, i, 303).—1: 2-a-Naphthaphen- 

azoxine (annexed formula), yellow solid, m. p. 107° 
NH —,* tea A pee Marr apy, r 
\ ,y\. mixture of a-amino-f-naphthol hydrochloride an 

/N\/ sd ‘ o-aminophenol to 260’ in a current of carbon 

dioxide; it is a very unstable substance which 

ANZ N\/ cannot be purified by crystallisation, the physical 
properties recorded being those of a small amount 
of material which had sublimed during the preparation. The 
acetyl and benzoyl derivatives could not be obtained in the crystal- 
line state. The composition of the substance is deduced from 

the conversion of the crude product into 

‘ N naphthaphenazoxone, on the one hand, and 

NY into 6-phenylnaphthaphenoxvazime (annexed 
\4\A\YX\,_ fe . ituti 

ormula) on the other. The constitution of 

, the latter substance is established by its 

Phn7 \/ \v \4 synthesis from o-aminophenol hydrochloride 

and anilino-8-naphthaquinone; it forms 

orange needles, m. p. 215°, and behaves as a very weak base. The 

hydrochloride, slender, red needles with green reflex, and the 

NH platinichloride, small, brown crystals, are 

described. 
a rs 1: 2-8-Naphthaphenazoxine (annexed formula) 
is formed, together with the a-isomeride, by heat- 
yy ing a mixture of af-dihydroxynaphthalene and 

7 o-aminophenol. It forms yellow crystals, which 

darken in the air at about 110° and melt in a 
closed tube at 127—128°. The acetyl derivative could not be 
caused to crystallise. It is converted by aniline hydrochloride and 

. . . od y 
ferric chloride into 3-phenylisonaphthaphenoxazime, which is a 
weak, unstable base; the hydrochloride and platinichloride are 
described. H. W. 


Stereochemistry of Rhodanines. II. Sren KALLENBERG 
(Ber., 1919, 52, [B], 2057—2071. Compare A., 1917, i, 279).— 
It is found that rhodanines with a tertiary B-carbon system and 
such as contain the asymmetric carbon atom outside the thiazole 
ring exhibit normal properties, and can be obtained in stable active 
forms. Rhodanines in which a hydrogen atom is united to the 
asymmetric B-carbon atom cannot be isolated in the active state. 
The most obvious explanation is to regard them as thiazolines (II) 
instead of thiazolidines (I), although it is also possible that a keto- 
enolic equilibrium is set up. 


eal ((OH):CR’ 
NRC. S ent Oe | 

(1.) ({I.) 
The condensation of d-thiolactic acid and phenylthiocarbimide 
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leads to the formation of r-3-phenyl-5-methylrhodanine, m. p. 
114—116°. 
5-M ethyl-3-ethylrhodanine-5-acetic acid, 


CO-OMe-CH,-CO,H 
NEt<(.s--9 


is prepared by the condensation of sodium /-methylbromosuccinate 
on potassium ethyldithiocarbamate in aqueous solution ; it separates 
from water in long, pale yellow needles, m. p. 73—75° (+1H,0), 
107—109° (anhydrous), [a], —54°4° in alcoholic solution (for 
hydrated acid). The corresponding d-tsomeride has m. p. 73—75°, 
[a], +55°5°, and is optically stable towards barium hydroxide 
solution at the ordinary temperature. The r-acid forms thin, 
colourless, anhydrous leaflets, m. p. 108—110°. 

It has been shown by Holmberg (A., 1912, i, 131) that trithio- 
carbodiglycollic acid condenses with r-8-phenylethylamine to yield 
3-8-phenylethylrhodanine; if the action is carried out with the 
optically active bases, however, the active diphenylethylthiocarb- 
amides, needles, m. p. 195—197°, [a], —13°5° and +14°1° in 
alcoholic solution, are produced, identical with the products 
described by Lovén and Ohlsson (A., 1914, i, 830). The active 
3-phenylethylrhodanines may, however, be prepared as follows. 
d-Phenylethylamine is treated successively with aqueous potassium 
hydroxide solution and carbon disulphide and with an aqueous 
solution of sodium chloroacetate, whereby d-phenylethyldithtocarb- 
amineglycollic acid, colourless, crystalline powder, m. p. 101—102°, 
[a],, +120°4° in alcoholic solution, is produced, which, when gently 
warmed with dilute acetic acid, loses water and passes into 
d-3-phenylethylrhodanine, pale yellow needles, m. p. 108—109°, 
[a], +301°2° in alcoholic solution. 1-Phenylethyldithiocarbamine- 
qlycollic acid has m. p. 101—102°, [a],, —121°0° in alcohol, whilst 
1-3-phenylethylrhodanine has m. p. 108—109°, [a],, —304°8°. The 
corresponding r-acid and r-rhodanine have m. p.’s 104—106° and 
110—111° respectively. The latter is converted by a solution of 


sodium in alcohol into the substance, CHMePh: None 


small, pale red prisms, m. p. 93—94°, which could an be “Teclated 
in one of two possible stereoisomeric forms. 

r-3-Ethylrhodanine-5-acetic acid, small, pale vellow needles, m. p. 
118—119°, is obtained by the action of potassium ethyldithiocarb- 
amate on sodium /-bromosuccinate in aqueous solution, racemisation 
being complete. The sodiwm hydrogen salt, greenish-yellow plates, 
m. p. 242--243° (decomp.), is described. 

The possibility of obtaining optically active products from salts 
of i-bromosuccinie acid and dithiocarbamates is established by 
experiments with diethyldithiocarbamates ; when the substances are 
allowed to react in dilute aqueous solution, 1-diethyldithiocarhamine- 
malice acid, CO.H-CH,*CH(CO,H):S:CS-NEt., m. p. 106—107°, 
fa], —6-67° in alcohol, “—40°9° in ethyl acetate, is obtained, which 
is probably not optically pure and is completely racemised in boil- 
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ing aqueous solutions. When the condensation is effected in more 
concentrated solution, complete racemisation occurs, and the corre- 
sponding r-acid, m. p. 114—116°, is formed, which is also produced 
by the action of r-bromosuccinic acid on potassium diethyldithio- 
carbamate. 

Sodium /-8-bromosuccinamate condenses with potassium dimethy]- 
dithiocarbamate in aqueous solution to yield 1-dimethyldithiocarb- 
amylsuccinamic acid, colourless, silky needles, m. p. 158—159° (the 
sodium salt has [a],, —4°2° in aqueous solution), which, in hot acid 
solution, passes into r-dimethyldithiocarbamylsuccinic acid, small, 
rhombic plates, m. p. 145—146°, and in alkaline solution is 
extensively decomposed with formation of the half-amide of fumaric 
acid. The acid is oxidised by permanganate to d-dimethylthiocarb- 
amylsuccinamic acid, m. p. 148—149°, [a], +80°5° in alcoholic 
solution. r-Dimethyldithiocarbamylsuccinamic acid, small, colour- 
less prisms, m. p. 162—163° (decomp.), is similarly prepared from 
r-B-iodosuccinamic acid, and is similarly oxidised to r-dimethylthto- 
carbamylsuccinamic acid, colourless prisms, m. p. 153—154° 
(decomp.). A similar series of reactions yields d-phenylmethyl- 
dithiocarbamylsuccinamic acid, small, colourless prisms, m. p. 
164—165° (decomp.), [a], +11:0° in acetone (ammonium salt, 
colourless needles; sodium salt, small, colourless needles ; potassiwm 
salt, colourless leaflets). The acid is converted into the r-ester, 
small, colourless, rhombic plates, m. p. 135—-136°, by ethyl alcohol 
and hydrogen chloride. In hot acid solution it is transformed into 
r-phenylmethyldithiocarbamylsuccinic acid, m. p. 163—164°, and 
in alkaline solution it is extensively decomposed, yielding, amongst 
other products, the half-amide of fumaric acid. It is oxidised by 
permanganate to d-phenylmethylthiocarbamylsuccinamic acid, 
colourless, rhombic plates, m. p. 168° (decomp.), [a], +63°9° in 
alcohol. r-Phenylmethyldithiocarbamylsuccinamic acid forms 
colourless, rhombic plates, m. p. 157—158° (decomp.), and is 
oxidised to r-phenylmethylthiocarbamylsuccinamic acid, prisms, 
m. p. 160—161° (decomp.). 


3 :3’-Dimethyl1-6 : 6’-diisopropylbenzidine. C. E. Anprews 
(U.S. Pat. 1314924)—Symmetrical dimethyldi‘sopropylbenzidine is 
produced by reducing crude mononitrocymene (such as may be 
obtained from “spruce turpentine”) in alkaline solution to form 
hydrazocymene, subjecting the latter to the “ benzidine transform- 
ation,” and purifying the product by precipitation as sulphate. 
The sulphate is a white, crystalline powder which is easily separated 
by filtration, the impurities remaining in solution. The sulphate 
is decomposed on addition of a 10% sodium hydroxide solution, 
with liberation of the free base, dimethyldi‘sopropylbenzidine. The 
latter is an oily liquid, b. p. about 250°. It may he employed in 
the preparation of azo-dyes. Cuemicat ABSTRACTS. 


Aromatic Analogues of Novocaine. Juxius von Braun and 
Georc Kirscnpaum (Ber., 1919, 52, [B], 2011—2015).—It has 
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recently been shown by Frankel and Cornelius (A., 1919, i, 66) 
that derivatives of primary 8-aminoethy] alcohol, in contrast to the 
tertiary V-dialkylated alkamine derivatives (stovaine, novocaine), 
do not possess anzsthetising action. The compounds which they 
have examined, however, contain an acyl residue attached to the 
nitrogen atom in place of the alkyl radicle of novocaine, and thus 
do not belong to quite the same type. Closer analogy is shown by 
a series of substances, which are now described, and in which a 
phenyl or substituted phenyl group is introduced in place of one 
of the alkyl groups. It is found that the aromatic substitution at 
the nitrogen atom of novocaine is without influence on_ its 
anesthetising power if the basicity of the molecule is also suitably 
increased. 
N-8-Benzoyloxyethyl-N-methyl-p-phenylenediamine, 
NH,°C,H,°N Me-CH,°CH,-OBz, 
long, slender needles, m. p. 56° (the hydrochloride and acetyl 
derivative, m. p. 152°, are described), is obtained by the reduction 
of the corresponding p-nitroso-derivative, pale green powder, m. p. 
90°. Sodium p-nitrobenzoate reacts readily with §-chloro- or 
methyl - 8 - bromo- ethylaniline, yielding N - B-p-nitrobenzoyloxy- 
ethyl-N-methylaniline, NMePh:CH,*CH,*O°CO-C,H,°NO,, yellow 
needles, m. p. 70° (hydrochloride, colourless substance, picrate, 
m. p. 177°, methiodide, m. p. 144° [decomp.]), which is reduced to 
N-p-aminobenzoyloxyethyl-N-methylaniline, colourless leaflets, m. p. 
112° (acetyl derivative, m. p. 132°). When the solution of the 
latter in dilute hydrochloric acid is treated with sodium nitrite, it 
yields the corresponding p-nitroso-derivative, m. p. 105—106°, 
which is almost quantitatively reduced by stannous chloride to 
N-B-p-aminobenzoyloxyethyl-N-methyl-p-phenylenediamine, 
NH,°C,H,*NMe-CH,°CH,°0-CO’C, H,-NHa,, 
m. p. 98°; the hydrochloride of the latter is freely soluble in water ; 
the diacetyl derivative has m. p. 146°. Sodium 3:5-dinitro- 
benzoate and methylchloroethylaniline yield N-8-3 :5-dinitrobenzoyl- 
oxryethylmethylaniline, m. p. 121°, which is normally reduced to the 
corresponding diamino-compound, m. p. 80°, the hydrochloride of 
which is very hygroscopic. H. W. 


Action of Basic Reagents on Schiff'’s Bases. I. The 
Chloralnitroaniline Group. A. 8. Wueerver and 8. C. Smirn 
(J. Amer. Chem. Soc., 1919, 41, 1862—1865).—Schiff’s bases, 
obtained by condensing o- and p-nitroaniline with chloral (compare 
Wheeler and Weller, A., 1903, i, 246), yield hydroxy-, methoxy-, 
and ethoxy-derivatives with alcoholic potassium hydroxide, sodium 
methoxide, and sodium ethoxide; in each case, one chlorine atom 
is replaced. The m-nitroaniline—chloral product is so sensitive to 
these basic reagents that each of them in the cold breaks it up into 
its constituents. The nitro-group in the benzene ring of the amine 
stabilises the Schiff’s bases to such an extent that basic reagents 
yield derivatives, although this is not true when it is in the meta- 
position. The following new substances are described: NN/-88B-di- 
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chlorohydroxyethylidenebis-o-nitroaniline, 
OH:-CCl,-CH(NH:-C,H,NO,),, 
brilliant yellow prisms, m. p. 143°; NN/-888-dichloromethoryethyl- 
idenebis-o-nitroaniline, yellow, rectangular plates, m. p. 147°; 
NN’-888-dichloroethoxyethylidenebis-o-nitroaniline, brilliant yellow, 
rectangular plates, m. p. 135°; NN’-888-dichloroethoxyethylidene- 
bis-p-mitroaniline, bright yellow, fan-shaped crystals, m. p. 147°. 
H. W. 


Constitution of Triphenylmethane Dyes. Huco Kaurrmann 
(Ber., 1919, 52, [B], 1421—1422).—One of the most puzzling facts 
in connexion with the constitution of triphenylmethane dyes is the 
hypsochromic effect of the introduction of a third amino-group in 
such compounds as malachite-green (Hantzsch, A., 1919, ii, 255). 
This can only be explained on electrochemical lines, as developed 
by the author in his theory of valency subdivision (this vol., 
i, 50). A compound containing two methoxyl auxochromes in 
the third benzene nucleus of malachite-green has now been obtained 
by converting Michler’s ketone into the chloride with phosphoryl 
chloride and condensing this with m-dimethoxybenzene under the 
influence of aluminium chloride. 4:4/-Tetramethyldiamino-2" :4"- 
dimethoxytriphenylcarbinol is white, has m. p. 195°, and dissolves 
in acids with the following colours: dilute acetic acid, bluish-green ; 
dilute mineral acids, re? becoming bluish-green on dilution; con- 
centrated sulphuric acid, orange. J.C. W. 


The Incompatibility of Calomel and Antipyrine. I. A 
New Mercury Compound of Antipyrine. Crsarze Paper 
(Arch. farm. sperim. sci. aff., 1918, 26, 359—380; from Chem. 
Zentr., 1919, iii, 226—227).—Poisonous symptoms are observed 
particularly in children to whom these substances have been 
administered simultaneously or after a certain interval, but nothing 
is definitely known with regard to the mode of action. The author 
has therefore investigated the mutual behaviour of these substances 
under various conditions. Reaction does not occur in the presence 
of water or of acid media, such as gastric juice. In the presence 
of alkalis, however, changes occur which cause a marked toxicity ; 
the product is not mercuric chloride, but a metallo-organic com- 
pound, the composition of which depends on the relative quantities 
of alkali and calomel. If sufficient of the former is present to 
combine with the whole of the chlorine, the compound, 

Hg[NMe(OH):C,,H,ON},, 
obtained by Astre and Ville by the action of mercuric oxide on 
antipyrine, is obtained; otherwise, a substance is produced which 
gives the reactions of antipyrine, but contains one atom of mercury 
and one of chlorine to each molecule of antipyrine, and to which 
the formula HgCl-NMe(OH):C,,H,ON is ascribed. Metallic 
mercury is also formed. 

The new substance forms needles grouped in rosettes, m. p. 92°, 
and is sparingly soluble in cold water. It is more poisonous than 
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mercuric chloride. It gives precipitates with hydrogen sulphide 
or ammonium sulphide, and deposits mercury on copper; it does 
not react with sodium carbonate or potassium hydroxide, and only 
gives a slight precipitate with ammonia. With potassium ferro- 
cyanide, it gives a flaky precipitate soluble in excess to a solution 
which slowly turns blue on exposure to air. Potassium iodide gives 
a turbid solution, from which a white precipitate, soluble in the 
warm or in excess of the reagent, slowly separates. A white pre- 
cipitate is formed with stannous chloride, which disappears on 
shaking. Gold chloride gives a yellow precipitate, which is reduced 
when warmed. The substance also shows the antipyrine reactions 
with ferric chloride and with nitrous acid. H. W. 


Reaction of the Potassium Salts of 2-Thiol-5-thio- 
4-phenyl-4 : 5-dihydro-1 :3:4-thiodiazole and 2 : 5-Dithiol- 
1:3:4-thiodiazole with Halogenated Organic Compounds. 
(Str) Prarutta CuHanpra RAy, Prarutta CHanpRa Guna, and 
Rapua Kisnen Das (T., 1919, 115, 1308—1312). 


Photochemical Transformations in the Tripheny]l- 
methane Series. I. Lirscnirz [with Cu. L. Jorré} (Ber., 1919, 
52, [B], 1919—1926).—When triphenylmethane dyes are mixed 
with potassium cyanide, they change into colourless triarylaceto- 
nitriles (Hantzsch, A., 1900, i, 256; Miiller, A., 1910, i, 868). It 
is now shown that these colourless nitriles are rearranged into the 
coloured triphenylmethane cyanides when exposed to the light of 
an iron are in methyl- or ethyl-alcoholic solutions in quartz vessels, 
as, for example, in the p-rosaniline series, (NH,*C,;H,),C°-CN — 
[(NH,°C,H,)si!C|CN. Solvents like benzene, ether, and chloroform 
have no effect, because of their small dissociating power, but solu- 
tions in dilute mineral acids also remain colourless (provided that 
the nitrile is pure), the explanation in this case being that the 
selective absorption of the necessary long-wave ultra-violet light is 
prevented by the participation of the amino-groups in salt form- 
ation. Further evidence of the production of the ionisable salts is 
the fact that the electrical conductivity of the alcoholic solutions 
increases on exposing them to the light. The experimental evidence 
(absorption curves, etc.) is based on the cases of pararosaniline and 
erystal-violet. J.C. W. 


Oxidation of the Hydramides. J. Bovucautt and P. Rosin 
(Compt. rend., 1919, 169, 978—980).—The three hydramides ex- 
amined, benzhydramide, anishydramide, and piperonhydramide, on 
oxidation with iodine and sodium carbonate, all gave a 30—40% 
yield of the corresponding cyanidine. These cyanidines were sub- 
jected to hydrolysis with hydrochloric acid in acetic acid solution 
at a temperature not exceeding 120°. Under these conditions, 
triphenyleyanidine gave benzoic acid, ammonia, and benzamidine. 
Trimethoxyphenylcyanidine, (OMe*C,H,-CN);, and trimethylene- 
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dioxyphenyleyanidine, (CH,:0,:C,H,*CN)., gave results of the same 
order. 

Hydrocinnamide when oxidised by iodine and sodium carbonate 
did not give the corresponding cyanidine, but only an amorphous 
resin. The author considers that this result supports Delépine’s 
view that hydrocinnamide is really a glyoxalidine. W. 


Action of Hydrazines on «-Chloro-ketones, and the Con- 
stitution of the so-called Tetraphenyltetracarbazone. 
Sven Boprorss (Ber., 1919, 52, [B], 1762—1775).—In 1886, Hess 
obtained a yellow compound, m. p. 137°, by the action of phenyl- 
hydrazine on w-bromoacetophenone in ice-cold alcohol, and assigned 


to it the formula NPh<Gy>CPh. This substance has been 


2 

investigated by Culmann (A., 1890, 1268), who proposed a doubled 
formula, C,,H,,N,, from very erroneous arguments, and the con- 
stitution of a tetraphenyltetracarbazone; Bender (A., 1888, 53, 
1188); and Freer (A., 1899, 358); and recently Scholtz (A., 1918, 
i, 96), obtained a colourless compound, m. p. 174°, by condensing 
the agents in boiling alcohol, which he regarded as tetraphenyl-A- 
tetracarbazone (I), that is, as an isomeride of Hess's compound. 
From an analogy with the action of ammonia on w-bromoaceto- 
phenone, which results in the formation of pyrazines (Tutin and 
Caton, T., 1910, 97, 2495), it is more than likely that Scholtz’s 
compound is 1:4-dianilino-2:5-diphenylpyrazine (II) or the 
-2 :6-isomeride. 


CPh- CH,°N Ph: ‘N CH:CPh 
i I ° e 
NN Ph—-C H.-C Ph NHPh-N<oph cy 


(I.) (11.) 


In order, in the first place, to get a correct idea of the molecular 
formula for Hess’s compound, the author condensed w-p-dichloro- 
acetophenone with phenylhydrazine under the same conditions, and 
obtained a product of the empirical formula C,,H,,N.Cl. This 
confirms C,,H,.N, as the simplest formula for Hess’s compound, 
and as the molecular weight in boiling benzene is a little more than 
200, this is also the molecular formula. Various alternative struc- 
tural formule are critically examined, and arguments are advanced 
in favour of Hess’s original suggestion. The substance should 
therefore be designated 1 : 3-diphenyl-A®-1 : 2-diazene. 

The product given by phenylhydrazine and w-p-dichloroaceto- 
phenone . consequently, 1-phenyl-3-p-chlorophenyl-A2-1 : 2-diazene, 


NPL Sc: °C,H,Cl; it crystallises in felted masses of thin, 


yellow needles, m. p. 164—164°5°. w-Bromoacetophenone and 
p-bromophenylhydrazine yield 3-phenyl-1-p-bromophenyl-A?-1 : 2- 
diazene, orange, glistening needles, m. p. 165° (decomp.), that: is, 
a substance quite distinct from Freer’s azo-compound, formed 
according to the scheme: C,H,-COMe+NH,-NH-C,H,Br— 


C,H,Br-NH:N:CPhMe —> C,H,Br-NH-NH-CPh:CH, "5 


>N:NHPh 
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C,H,Br-N:N-CPh:CH,, with which it should be identical if Freer’s 
interpretation of Hess’s reaction is correct; thus, 
C,H,;-CO-CH,Br + NH,"NH-C,H,Br —> 
C,H,Br-NH-N:CPh-CH,Br —> C,H,Br-NH-NH-CPh:CHBr 
C,H,Br-N:N-°CPh: CH. 


nce 4 


Phenylhydrazine and p-chloroacetylanisole yield  1-pheny/l-3-p- 
anisyl-A®-1 : 2-diazene, yellow, felted needles, m. p. 141° (decomp.). 

When Hess’s compound is treated with acids (best, alcoholic 
hydrogen chloride in the cold), it = a compound, C,.H,.No, 
which Culmann regarded as a phenylhydrazine derivative of 
diphenacyl, since he obtained diphenacyl from it on boiling with 
30% eer ead acid. Freer, however, considered it to be the pheny!l- 
hydrazone of deoxybenzoin. It is now found that Culmann was 
correct, for the compound (white needles, m. p. 114°) may be pre- 
pared by condensing diphenacyl with phenylhydrazine. The form- 
ation of this 1:3:6-triphenyl-1:4-dihydropyridazine from the 
diazene is explained in this way: 


C Ph: CH, C Ph:CH:CH:C Ph 
2 iu —- i! 1 
—NPh N*NHPh N-NHPh 
CO Ph:CH:CH,°C Pb 


- NH,"NHPh 
——N 


—> NPh 


Phenylmethylhydrazine condenses with w-bromoacetophenone to 
form the phenylmethylosazone of phenylglyoxal, orange needles, 

. p. 152° (Culmann). The same product is obtained by heating 
phenylmethylhydrazine with phenacylanilide, but in another 
modification, thin, orange-red, shimmering leaflets, m. p. 153—154°. 

The reaction between chloroacetone and phenylhydrazine at low 
temperatures was described by Bender. The product is purified 
by crystallisation from methyl alcohol, whereby the m. p. is raised 
from 158° to 162°5°, and its properties suggest that it is the phenyl- 
hydrazone of phenylhydrazinoacetone, 

NHPh-NH:CH,°CMe:N:NHPh. 

For example, it is oxidised by nitrous acid to methylglyoxaloso- 
tetrazone (von Pechmann, A., 1888, 1288). J.C. W. 


The Coupling of Diazo-compounds with Hydrocarbons. 
Kurt H. Meyer (Ber., 1919, 52, [B], 1468—1476).—In the 
majority of cases, the first step in the coupling of a compound with 
a diazonium salt is supposed by the author to be addition at double 
linkings (A., 1914, i, 882), but Karrer holds the opinion that addi- 
tion at the amino-, hydroxy-, or alkyloxy-group represents the 
initial stage (A., 1915, i, 1073). It is now shown that certain 
unsaturated hydrocarbons can couple with suitable diazo-com- 
pounds, forming typical azo-derivatives, which indicates that, whilst 
Karrer’s hypothesis may undoubtedly be correct in certain cases, 
addition at double bonds plays the principal réle. 


VOL. CXVIII. i, é 
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[With Vrixror ScHoe.Ler.|}—Butadiene couples with diazotised 
2:4-dinitroaniline in glacial acetic acid to form a-2:4-dinttro- 
phenylazo - A*vv- butadiene, CH,:CH-CH:CH-N:N:-C,H,(NO,)., in 
brilliant yellow needles, m. p. 111° (decomp.). Piperylene couples 
with the nitrobenzenediazonium chloride to form p-nitrophenyl- 
azomperylene, C,,H,,0,Ns, glistening, yellow needles, m. p. 
137°, and 2:4-dinitrophenylazopiperylene, C,,H,,O,N,, orange- 
yellow crystals, which darken at 105° and have m. p. 131° 
(decomp.). Isoprene forms 2 :4-dinitrophenylazoisoprene, 

C,,H,,O,N,, 
orange-yellow crystals, m. p. 98° (decomp.). The best results are 
obtained with Sy-dimethyl-A*y-butadiene. and it is rather suggestive 
that a methyl group in the f-position should have this favourable 
influence, for m-cresol methyl ether couples more readily than 
anisole (Auwers and Michaelis, A., 1914, i, 744). a-p-Witro- 
phenylazo-By-dimethyl-A*7-butadiene, 
CH,:CMe:CMe:CH:N,°C,H,NO,, 
forms long, yellow needles, m. p. 177°, gives an additive compound 
with mercuric chloride, brilliant red needles, decomp. 109°, a dark 
violet compound with stannic chloride, and a_ tetrahromide, 
C,.H,,0,N;,Br,, dull orange, microscopic needles, m. p. 132° 
(decomp.), and may be reduced by means of tin and hydrochloric 
acid to a-p-aminophenylhydrazo-By-dimethyl-A-hutadiene, 
CH,:CMe-CMe:CH:N.H.°C, Hy N Ho, 


a pale greenish-yellow base, m. p. 125° (decomp.), which is very 


easily oxidised on exposure to air. a-2:4-Dinitrophenylazo-By- 
dimethyl-A*v-hutadiene crystallises in bundles of slender prisms, 
decomp. 126°. J.C. W. 


Aromatic Nitro-derivatives. VIII. Action of Pheny]l- 
hydrazine on Trinitro-p xylene and on Ethers of Trinitro- 
m-cresol. M. Grva (Gazzetta, 1919, 49, ii., 146—152. Compare A., 
1918, i. 552).—Since trinitro-p-xylene contains a nitro-group which 
is readily replaceable, the action on it of phenylhydrazine should 
yield 3:5- dinitro-2-benzenehydrazo-p- xylene. Although formation 
of the latter in the first phase of the reaction may be assumed, it is 
found that the reaction proceeds further, reduction of a nitro-group 
and simultaneous elimination of a molecule of water from the 
*NH-NH: group and another nitro-group in the ortho-position to 
it resulting in the formation of a 3:5-dinitroso-2-henzeneazo-p- 
xvlene as final product; this is accompanied by 3-nitro-5-nitroso- 
2-benzenehydrazo-p-2-xylene, which represents an intermediate 
product. 

The methyl and ethvl ethers of trinitro-m-cresol react in the 
same way as trinitroanisole (compare Giua and Cherchi, succeed- 
ing abstract) with phenylhydrazine, the alkvloxy-group being 
replaced by the phenylhydrazine residue, with formation of 
3-benzenehydrazotrinitrotoluene. The latter is, however, so 
unstable that when heated to boiling with alcohol it is transformed 
immediately into 3-benzeneazonitrodinitrosotoluene; during this 
change, the alcohol is converted into aldehyde, the second nitro- 
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group in the ortho-position to the hydrazo-group being reduced 
and a molecule of water simultaneously eliminated from the 
hydrazo-group and the other nitro-group. 

3: 5-Dinitroso-2-benzeneazo-p-azylene (I) forms shining, yellow 


Me Me 
07) oO \w'n ZO \ 4 nw. 
ee, y, _~ pe NHPh 

Me NO Me NO, 
(L) (IL) 


plates, m. p. 185°, and yields a dark coloration when heated with 

potassium hydroxide in alcoholic solution. 
3-Nitro-5-nitroso-2-benzenehydrazo-p-zylene (II) forms shining, 
red, prismatic plates melting at 145° to a red oil, which readily 
decomposes if the heating is prolonged. 


Me NO With alkali and alcohol in the hot, it gives 

No.7  Nwi:nph 2 deep red coloration, and when heated in 

oo, Se cage presence of alcohol it is converted into the 
NO preceding compound. 


6 - Nitro-2 : 4-dinitroso-3-benzeneazotoluene 
(annexed formula) forms pale yellow, silky needles, m. p. 148—149°. 
Under the influence of light it becomes brownish-yellow, and with 


alkali in alcoholic solution it produces a reddish-brown coloration. 
T. H. P. 


Aromatic Nitro-compounds. IX. Behaviour of Tri- 
nitroanisole. M. Giva and F. Cnercui (Gazzetta, 1919, 49, ii, 
152—157).—According to Masland and Sparre (A., 1913, i, 853), 
trinitroanisole is hydrolysed, even in the cold, by solutions of alkali 
carbonates, with formation of picrates, and to some extent by water 
in the hot, with formation of methyl alcohol and picric acid, whilst 
cold water exerts only slight hydrolysing action. The authors 
regard this so-called hydrolysis as a process of substitution in the 
methoxy-group ; this group is easily replaceable, even by radicles of 
organic bases, in consequence of the ortho-para-influence of the 
nitro-groups present in the molecule. 

Trinitroanisole may be used with advantage to replace picryl 
chloride in many organic syntheses. Thus, with hydrazine hydrate 
it gives 2:4:6-trinitrophenylhydrazine; with phenylhydrazine, 
either trinitrohydrazobenzene or nitrodinitrosoazobenzene, accord- 
ing to the temperature, and with aniline, trinitrodiphenylamine, 
from which hexanitrodiphenylamine may be obtained by further 
nitration. The conditions necessary for all these reactions have 

been determined. 
y oN The action of as-phenylmethyl- 
~ \owd. oi hydrazine on trinitroanisole yields 
i ae NM > 2 4 : 6-trinitro-N'-methylhydrazo- 
NO, benzene (annexed formula), which 
* _erystallises in reddish-yellow br; 
intense garnet-red prisms (probably: 
e* ee 
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isomeric), m. p. 153°, and dissolves in concentrated sulphuric acid 
with a dark red coloration, and in alkali with a dark green 
coloration. => a Be 


Aromatic Nitro-derivatives. XI. Action of Hydrazine 
Hydrate on Aromatic Nitro-compounds. M. Giva (Gazzetta, 
1919, 49, ii, 166—175).—The action of hydrazine hydrate on 
various aromatic nitro-derivatives containing a labile nitro-group 
has been investigated. With trinitro-pxylene and B- and y-tri- 
nitrotoluenes, the reaction occurs readily in alcoholic solution, the 
labile nitro-group being replaced by the hydrazine residue. With 
the methyl ether of trinitro-m-cresol under the same conditions, the 
ortho-para-influence exerted by the nitro-groups on the methoxy- 
group brings about replacement of the latter by the hydrazine 
residue. 

3 :5-Dinitro-p-2-vylylhydrazine (annexed formula), prepared from 

trinitro-p-xylene and hydrazine hydrate, 

Me forms yellow prisms, m. p. 180° 

NO Y a \_NH-NH (decomp.), and with alkalis, in either 

4 2 alcoholic or acetone solution, gives a 

Me NO, brick-red coloration. Its B-acety/ deriv- 

ative, C,1Me,(NO,),-NH-NHAc, forms 

pale yellow, shining plates, m. p. 232° (decomp.), and gives a dark 

red coloration with alkalis in alcoholic solution. The B-benzylidene 

derivative, C,;,HMe,(NO,).>NH*N:CHPh, forms long, pale yellow 

needles, m. p. 221° (decomp.), and dissolves in potassium hydroxide 

to an intense violet-red solution. The f-ansylidene derivative, 

C,¢H,g0;N,, crystallises in slender, golden-yellow needles, m. p. 

224° (decomp.), and yields an intense carmine-red coloration with 
potassium hydroxide. 

4:6-Dinitro-m-tolylhydrazine (annexed formula), prepared from 

y-trinitrotoluene and hydrazine hydrate, 

Me forms reddish-yellow crystals, m. p. 194° 

acs , (decomp.), its alcoholic solution being 

NOX )-NH-NH, coloured intensely red by addition of an 
NO, alkali. 

The action of hydrazine hydrate on §8-tri- 
nitrotoluene in alcoholic solution yields a compownd which con- 
tains 28-31—28°7% N, and crystallises in golden-yellow prisms, 
m. p. 150° (decomp.); it may possibly be an aziminole derivative 
of the formula NO,*C,H,Me<y, (on) >®- 

2:4:6-Trinitro-m-tolylhydrazine (annexed formula), prepared 

by the action of hydrazine hydrate on the 


Me NO, methyl ether of trinitro-m-cresol (m. p. 

a ~ ' 94°; Larter, P., 1901, 183, gave m. p. 
— »ea NH, 91°) (compare this vol., i, 19), crystal- 
NO, lises in shining, golden-yellow plates, 


m. p. 176° (gas evolution), and dissolves 
alkali solution, giving a brownish-red coloration. The B-acetyl 
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derivative, CyH,O;N,;, forms large, yellow prisms, m. p. 136°, and 
gives a red coloration with alkali in alcoholic solution. The 
aB-diacetyl derivative, C,;HMe(NO,),-NAc-NHAc, crystallises in 
nacreous plates, m. p. 216° (decomp.), and gives a dark red color- 
ation with alkali in alcoholic solution. The benzylidene derivative, 
C,,H,,0O,N;, forms small, reddish-yellow prisms, m. p. 249—250° 
(decomp.), burns with difficulty, leaving considerable carbonaceous 
residue, and dissolves in alkali solutions, giving an intense brick- 
red coloration. ae 


The Proteolytic Activity of Pancreatic Amylase Prepara- 
tions. H. C. SHerman and Dora E. Neun (J. Amer. Chem. Soc., 
1919, 41, 1855—1862).—The experiments were undertaken with 
a view to throwing some further light on the nature of the relation- 
ship which exists between the amylolytic and proteolytic activities 
of purified pancreatic amylase preparations. High-grade com. 
mercial pancreatin was purified as described previously (Sherman 
and Schlesinger, A., 1912, i, 815; 1915, i, 604; Sherman and Neun, 
A., 1918, i, 414), except that in the final precipitation the usual 
1:1 alcohol-ether mixture was replaced by a 2:1 mixture. A 
precipitate (4) is thus obtained, after removal of which a second 
precipitate (2) is isolated by adding more ether to the filtrate. 
The amylolytic activity of A is found to be lower than that of B, 
but the latter was more active than the usual amylase preparations ; 
the proteolytic activity was higher in precipitate 4A than in pre- 
cipitate B. Interpretation of the results is rendered difficult by 
the exceedingly unstable nature of the material under purification 
and the impossibility of pushing the fractionation further, because 
of the great tendency to loss of amylolytic activity when pancreatic 
amylase in the absence of salts and carbohydrates is held in solu- 
tion or subjected to precipitation. On the whole, it seems prob- 
able that a partial separation of a mixture of amylase and protease 
was accomplished, but that amylolytic activity was partly lost 
because of the extra manipulation, since amylolytic activity 
deteriorates much more rapidly than proteolytic, at least under 
conditions such as obtained in these experiments. The further 
possibility that there are enzyme particles which have both 
amylolytic and proteolytic activities is not excluded. B. WW. 


Influence of Aspartic Acid and Asparagine on the Enzymic 
Hydrolysis of Starch. H. C. SHerman and Filorence WALKER 
(J. Amer. Chem. Soc., 1919, 41, 1866—1873. Compare Sherman, 
Walker, and Caldwell, A., 1919, i, 559).—The action of saliva, 
pancreatin, and purified pancreatic amylase on alkali-washed 
potato, wheat, maize, and rice starches, and on “Lintner” soluble 
starch, is accelerated by the addition of small amounts of boiled, 
neutralised water extract of potato, whilst the action of the 
vegetable amylases tested was not influenced by the addition of 
potato extract. 

The addition of neutralised aspartic acid or asparagine accelerated 
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the action of saliva, pancreatin, and purified pancreatic and malt 
amylases. Clear evidence of activation was not obtained in the 
case of malt extract or of the preparations made from Aspergillus 
oryzae. 

The addition of both sodium aspartate and asparagine to the 
same digestion mixture produces practically the same activation as 
does one of these substances alone. Thus the activating effects of 
the substances are interchangeable rather than additive. Activa- 
tion is not due in these experiments to change in hydrogen-ion 
concentration or merely to a more favourable concentration of 
electrolyte. The amino-compounds to be tested were added to a 
substrate which already contained the optimum concentrations of 
sodium chloride and phosphate, the reported activation being thus 
additional to the activity induced by chloride and phosphate. 
Moreover, sodium aspartate is not interchangeable with sodium 
chloride in the activation of purified pancreatic amylase. The 
effects of other amino-acids are being studied similarly. H. W. 


The Separation of Potato Tyrosinase into Components. 
Hvuco Harun (Ber., 1919, 52, [B], 2029—2041).—Potato tyrosinase 
can be separated by filtration into a thermolabile residue 
(a-tyrosinase) and a filtrate (activator), which is stable towards 
heat; when separately tested, neither component shows the 
tyrosine reaction, but the mixture of the two is again active. The 
inactive residue can be activated by the addition of the solution 
obtained by boiling expressed potato juice in dilute acetic acid 
solution, and subsequent filtration, as also by the addition of an 
aqueous solution of the ash obtained by igniting the residue left on 
the evaporation of such a solution. 

Toluene appears to act as an oxygen carrier; it is found that 
preservation of solutions beneath toluene does not inhibit the 
enzymic process of tyrosinase, as would be expected in consequence 
of the assumed exclusion of air. Further, it is shown that the 
alkaline solutions of pyrogallol become brown even when preserved 
beneath a layer of toluene which is 8 cm. high. The result is not 
due to hydroclastic activity of toluene, since the pyrogallol solu- 
tions remain unchanged when the experiment is performed in an 
atmosphere of hydrogen. Bm. W. 


Urease and the Radiation Theory of Enzyme Action. III. 
H. P. Barenprecut (Proc. K. Akad. Wetensch. Amsterdam, 1919, 
22, 29—45. Compare A., 1919, i, 604).—A continuation of 
previous work. From electrometric measurements of the hydrogen- 
ion concentration of phosphate solutions to which 8% of carbamide 
had been added, it is shown that the dissociation of water is 
decreased. The study of the urease action on carbamide was con- 
tinued in solutions containing 5% of alcohol; all other conditions 
were the same as in the preceding experiments. It is shown that 
ky» is decreased from 10-"* to 10-13-98 by this addition, and the 
constant m for the hydrolysis of carbamide is reduced from 0°00381 
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to 0°00335. The influence of enzyme concentration is also studied. 

The results indicate that above a definite concentration of urease 

the activity is constant, but below this value the activity decreases. 
J. F.S. 


Course of the Degradation of Urea by Urease. H. von 
Evuter and G. Branptine (Biochem. Zeitsch., 1919, 97, 113—123). 
—Urease preparations previously kept at 17°5°, 30°, 35°, 40°, 45°, 
and 50° respectively for some days have shown constant activity. 
The authors cannot therefore confirm the periodicity in the activity 
of urease observed by Groll (A., 1919, i, 425). Groll’s results are 
discussed. 8. 8. Z. 


Biochemistry of the Enzyme of Soja Beans (Urease). 
D. H. Wester (Chem. Weekblad, 1919, 16, 1442—1454).—A con- 
tinuation of the author’s previous research (A., 1916, ii, 502). The 
urease content of a solution, if not too dilute, may be estimated 
from the amount of urea which has undergone conversion. Neither 
the concentration of the urea solution nor the conversion products 
obtained affect the action of the enzyme. Urease solution retains 
its activity after prolonged storage, but it is necessary, on the other 
hand, to use freshly made urea solutions. For extracting the 
urease from the soja beans, glycerol to the extent of 50% may be 
added to the solution with advantage, but increased amounts will 
reduce the proportion of urease, and, further, the addition of 
glycerol to the mixture of urease and urea retards the enzymic 
process. The author finds that in some respects extract of 
Canavalia beans acts similarly to that of soja beans, but this 
investigation is still incomplete. W. J. W. 


A Peculiarity of the Enzymic Action of Soja-bean 
Extract at 37°. D. H. Wester (Chem. Weekblad, 1919, 16, 
1461—1463).—Heating the extract for three days at 37° was found 
to reduce its efficiency, but heating for longer periods did not 
reduce the enzymic action proportionately. The following results 
were obtained : 


Days. 
Hours. r “ —~ 
TOD ccccsvens scone econ 3 7 14 21 28 35 
Urea equivalent ...... 126 47 38°2 90 85 60°3 


The curve representing the above results is therefore a zigzag. 


W. J. W. 


Action of Urease at 35°. J. Temminckx Grout (Chem. Weekblad, 
1919, 16, 1527).—The author confirms Wester’s investigations (pre- 
ceding abstract). He states that this behaviour is not a character- 
istic of one particular preparation, but is an actual property of 


urease and probably also of other ferments, such as lipases and 
ptyalin. W. J. W. 


i. 104 ABSTRACTS OF CHEMICAL PAPERS. 


The Action of Neutral Salts on the Osmotic Pressure 
and other Qualities of Gelatin. Jacques Lorn (Proc. Soc. Biol. 
Med., 1918, 15, 129—131).—-According to the author’s hypothesis, 
neutral salts act on proteins, which, like gelatin; are stronger acids 
than bases, by forming metal proteinates. The anion either does 
not enter into combination at all with the gelatin or enters into a 
combination where its influence on the protein is not felt. When 
gelatin has been previously treated with an acid, for example, 
hydrochloric acid, gelatin chloride or hydrochloride is formed, which 
dissociates into a positive gelatin ion and a negative chlorine ion. 
Neutral salts act on such gelatin chloride by exchanging their 
anion for the protein. This explains why the increase in the 
osmotic pressure and the viscosity, and the swelling of gelatin 
caused by the salt, do not become noticeable unless the excess of 
salt is washed away, since the presence of the salt represses the 
electrolytic dissociation of the gelatin salt formed. 

CHEeMIcAL ABSTRACTS. 


New Organic Compounds of Phosphorus. H. Sraupincer 
and JuLtes Meyer (Helv. Chim. Acta, 1919, 2, 612—618).— 
Previous attempts to obtain a compound in which a nitrogen atom 
is directly united to five carbon atoms having proved unsuccessful 
(this vol., i, 34), the authors have turned their attention to the 
preparation of a similar compound from phosphorus, since, in 
general, this element shows a greater tendency to pass into the 
quinquevalent condition than does nitrogen. 

Attempts to prepare phosphorus pentaethyl from tetraethyl- 
phosphonium iodide and zine ethyl did not give the desired result, 
since action did not occur at low temperatures, whilst at 150° the 
products were butane and an additive product of triethylphos- 
phine and zine iodide. Triethvlphosphine did not react with zinc 
ethyl or with magnesium ethyl bromide, whilst a phosphine 
methylene derivative could not be prepared from triethylphosphine 
oxide and diphenylketen. The latter, however, unites readily with 
triethylphosphine (but not with triphenylphosphine) in absolute 
ethereal solution, yielding the unstable, pale yellow, crystalline 


aia O , : 
additive product, Et;P<4.cpy, , which sinters at 80° and is com- 
. 2 


pletely decomposed at. 100°. When heated, it dissociates into tri- 
ethylphosphine and diphenylketen, and a similar phenomenon is 
observed when it is dissolved in benzene. It is decomposed by 
water into triethylphosphine and diphenylacetic acid. 

Hofman has shown that triethylphosphine combines readily with 
carbon disulphide, and has formulated the product as a derivative 
of carbamide; since, however, it shows the closest analogy to the 
keten additive compound, the authors assign to it the structure 


Ss 
Et P< he. a. which has previously been suggested by Jacobson 


(Lehrbuch org. Chemie, i, 427). When gently heated, it dissociates 
into carbon disulphide and triethylphosphine, whilst at a higher 
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temperature it yields triethylphosphine sulphide (the simultaneous 
formation of carbon monosulphide could not be established). The 
additive compound of triethylphosphine and phenylthiocarbimide 
is dissociated by gentle heating. 


Carbodiphenyldi-imide does not react with triethylphosphine. 


New Organic Compounds of Phosphorus. II. Phos- 
phazines. H. Sraupincer and Jutes Meyer (Helv. Chim. Acta, 
1919, 2, 619—635).—Tertiary phosphines combine more or less 
readily with the most varied aliphatic diazo-compounds, yielding 
derivatives, for which the name phosphazines is proposed, in accord- 
ance with the scheme CR,:NiN + PR,—> R,C:N-N:PR,. They are 
decomposed by water into the hydrazone and phosphine oxide. 
When heated, they lose nitrogen, but the exact course of the reac- 
tion has only been followed in the case of triphenylphosphinebenzo- 
phenoneazine, when triphenylphosphinediphenylmethylene is pro- 
duced (compare preceding abstract). They have more or less 
strongly marked basic properties and unite with two molecules of 
a monobasic acid to form salts, the constitution of which is not 
definitely established. 


Triethylphosphinefluorenoneazine, PEt, N-NiCC UH, golden- 
“eth, 


yellow, rather unstable crystals, m. p. 160°, is prepared by the 
action of diazofluorene on triethylphosphine in benzene solution in 
an atmosphere of nitrogen. With methyl iodide, it yields the 
product, CyyHosN>P,CH,I, pale yellow powder, m. p. 109—113°. 
It dissolves in dilute sulphuric and hydrochloric acids, and is 
recovered unchanged when the acid is neutralised; with the con- 
centrated acids, it yields deep orange solutions, which become 
colourless on dilution with water. The yellow, crystalline hydro- 
chloride is described. When hydrolysed with aqueous alcohol, it 
yields fluorenonehydrazine and triethylphosphine oxide, whilst with 
moist chloroform it vields hisdiphenylenetetrahydrotetrazine (%), 
orange-coloured crystals, m. p. about 325°. 
Triphenylphosphineflvorenoneazine forms comparatively stable, 
compact, yellow crystals, m. p. 209—210° (decomp.). It is much 
more feebly basic than the triethylphosphine derivative, and neither 
unites with methyl iodide nor dissolves in dilute aqueous acids. 
The hydrochloride is an unstable substance which slowly loses 
hydrogen chloride when preserved; it softens at about 193°, but 
has not a definite m. p. Phenyldiethylphosphinefluorenoneazine 
is readily obtained in stable, yellow crvstals, m. p. 115°, which are 
hydrolysed to fluorenehydrazone and phenyldiethylphosphine oxide, 
and is feebly basic in character; the hydrochloride, pale yellow 
crystals, m. p. above 250° (indefinite), is described. 
Diphenyldiazomethane reacts very readily with triethylphosphine, 
but the product, triethyl phosphinehenzophenoneazine, 
PEt,:N-N:CPh,, 
is so unstable that it could not be isolated in the pure state; its 
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formation is inferred from the fact that benzophenonehydrazine is 
obtained by the immediate treatment of the crude product with 
alcohol. When preserved, it readily yields bisdipheny/tetrahydro- 
tetrazine, pale yellow, crystalline powder, m. p. 204°5—205°5°. 
Phenyldiethylphosphineh enzophenoneazine, PEt,.Ph:N-N:CPh,, 
forms pale yellow crystals, m. p. 113°, and is hydrolysed to benzo- 
phenonehydrazone and phenyldiethylphosphine oxide. It dissolves 
in aqueous acids. T'riphenylphosphinehenzophenoneazine, 
PPh,:N-N:CPh., 

is an almost colourless, stable, crystalline powder, m. p. 173° 
(decomp.). It is slowly hydrolysed to benzophenonehydrazone and 
triphenylphosphine oxide. It is scarcely affected by dilute acids. 
The colourless hydrochloride is a crystalline powder, m. p. ca. 185° 
(decomp.). 

Triethylphosphine and phenyldiethylphosphine react with ethyl 
diazoacetate, but crystalline products could not be isolated; tri- 
phenylphosphine, on the other hand, yields ethyl triphenylphos- 
phineglyoxylate-azine, PPh,:N-N:CH:CO,Et, colourless crystals, 
m. p. 113—114°. 

Benzoylphenyldiazomethane reacts readily with triethylphos- 
phine and triphenylphosphine. Benzoyldiazoacetic ester also reacts 
with both phosphines, yielding azines, which will be described 
subsequently. 

The tervalent phosphorus atom of phosphorus phenyl! dichloride 
and of phosphorus trichloride appears unable to undergo these 


additive reactions. H. W. 


New Organic Compounds of Phosphorus. III. Phos- 
phinemethylene Derivatives and Phosphineimines. H. 
StauDINcER and Juries Meyer (Helv. Chim. Acta, 1919, 2, 
635—646).—-An account is given of the preparation and properties 
of two new classes of derivatives, namely, triphenylphosphinedi- 
phenylmethvlene, obtained by loss of nitrogen from triphenylphos- 
phinebenzophenoneazine, as indicated in the preceding abstract. 
and phosphineimine compounds, produced by addition of azides to 
phosphines and spontaneous decomposition of the phosphazides 
primarily formed: NPh:N:N+PPh, — NPh:N-N:PPh, — 
NPh:‘PPhg. 

Triphenylphosphinediphenylmethylene, PPh,:CPh,. m. P- 
170—172°, is best prepared by heating the omvnenniios azine in 
small quantities at a time in a vacuum at 185—195°. It crystal- 
lises from benzene in red leaflets, which contain apvroximately one 
molecule of benzene, which is onlv eliminated with difficulty. It 
dissolves in warm dilute hydrochloric acid, forming a colourless 
solution, from which triphenylhenzhydrylphosphonium chloride, 
colourless needles, m. p. 240—242°. separates on cooling. When 
heated with a solution of sulphur in carbon disulphide, it forms 
thiobenzophenone and triphenylphosphine sulphide. It does not 
react with carbon disulphide, benzylideneaniline. dimethylamino- 
henzaldehyde, thiobenzophenone, or with diphenylketen. It 
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appears, therefore, to be considerably less reactive than diphenyl- 
keten, and its inability to unite with the latter is somewhat remark- 
able, more particularly since it is capable of reacting with phenyl- 
carbimide to yield diphenylketenphenylimine. 

Triphenyl phosphine phenylimine, PPh;:NPh, forms a pale yellow, 
crystalline powder or large plates, m. p. 131—132°, and is best 
prepared by the action of triphenylphosphine on phenylazide in 
absolute ethereal solution. It has feebly basic properties and dis- 
solves to some extent in dilute sulphuric and hydrochloric acids; 
the boiling acids hydrolyse it to triphenylphosphine oxide and the 
aniline salt. It does not unite with substances containing a single 
double bond, such as benzaldehyde, benzylideneaniline, or thio- 
benzophenone. Reaction readily occurs, however, with compounds 
containing paired double linkings; thus, dry carbon dioxide at 
130—140° converts it into triphenylphosphine oxide and phenyl- 
carbimide, whilst triphenylphosphine sulphide and phenylthiocarb- 
imide are formed with carbon disulphide. Triphenylphosphine 
oxide and triphenylphosphine sulphide are similarly obtained when 
it is gently warmed with phenylcarbimide and phenylthiocarbimide 
respectively. T'riphenylphosphine-p-tolylimine forms pale yellow 
crystals, m. p. 134—-135°, and is decomposed by carbon dioxide or 
carbon disulphide in the same manner as the phenylimine. Tri- 
phenyl phosphine-m-rylylimine has m. p. 130—1319°. 

Phosphorus trichloride and phosphorus phenyl dichloride do not 
react with phenylazide. 

Phenyldiethylphosphine and triethylphosphine in the undiluted 
condition react explosively with phenylazide. By conducting the 
action between the latter substances in the presence of absolute 
ether, it was found possible to isolate a crystalline product, golden- 
yellow leaflets, m. p. 68°5—-69-5°, which was too unstable to permit 
further purification, but appears to have a nitrogen content higher 
even than that required for the phosphazide; triethylphosphine 
oxide was isolated from the ethereal mother liquor. H. W. 


Aromatic Arsenic Compounds. I. Plan of Procedure 
for the Synthesis of Arsenicals for Chemotherapeutic 
Research. Warrer A. Jacops and MIcHAEL HEIDELBERGER 
(J. Amer. Chem. Soc., 1919, 41, 1581—1587).—The general plan 
of a very comprehensive study of the chemotherapeutic value of 
arsenic compounds is developed. The authors consider that the 
salvarsan type of these substances has been fully investigated, and 
therefore turn their attention to products containing quinquevalent 
arsenic, using as starting point p-amino- or p-hydroxy-phenyl- 
arsinic acid or a similar derivative, and uniting this with an 
accessible group of simple type which is readily capable of chemica}) 
modification. They regard simplicity in chemical manipulation as 
a further essential to success. From these points of view, the 
following classes of compounds have been studied: diazoamino- 
compounds, A-N:N-NRR’ (in which A is the arylarsinic radicle 


and R and R’ hydrogen, alkyl, aryl, or substituted aryl groups), 
e** 
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azo-dyes, A-N:N-R (in which R is the aromatic coupler), .-sub- 
stituted amides of V-phenylglycine-p-arsinic acid, 
A-NH-CH,°CO-NRR’ 

(in which R and R’ are hydrogen, alkyl, aryl, or substituted aryl 
groups), B-substituted carbamides of V-phenylglycine-p-arsinic acid, 
A:NH-CH,-CO-NH-CO-NHR, substituted -phenylglycyl deriv- 
atives of arsanilic acid, A-NH-CO-CH,-NHR, substituted o-phenyl- 
glycine derivatives of arsanilic acid, A-NH-CO-CH,°OR, and sub- 
stituted amides of o-phenylglycollic acid and p-arsinic acid, 
A-o-CH,:CO-NHR. Of these, the third type has up to the present 
yielded the most important results. H. W. 


Aromatic Arsenic Compounds. II. The Amides and Alkyl 
Amides of N-Arylglycinearsinic Acids. Watrer A. Jacoss 
and MicwaeL Herpevsercer (/. Amer. Chem. Soc., 1919, 41, 
1587—-1600. Compare preceding abstract).—The condensation of 
sodium arsanilate with chloroacetic acid to yield phenylglycine-p- 
arsinic acid has been described previously (D.R.-P. 204664); the 
authors now find that reaction occurs readily between sodium 
p-aminophenylarsinate and the amide and alkyl amides of chloro- 
acetic acid, yielding substances of the general formula 

AsO, H,°C,H,-NH-CH,*CO-NRR’, 

in which R and R’ may be hydrogen, alkyl, benzyl, or substituted 
benzyl radicles. The best experimental conditions consist in boil- 
ing aqueous solutions of sodium arsanilate and the simpler chloro- 
acetyl alkylamines for a half to two hours; in the case of the 
chloroacetylbenzylamines, 50% alcohol is the most serviceable 
medium, and the addition of sodium iodide is found to be 
necessary. 

All the glycineamidearsinic acids are colourless, crystalline sub- 
stances which are generally sparingly soluble in the usual neutral 
media and possess high melting or decomposition points, the latter 
depending greatly on the rate of heating. They dissolve in alkali 
hydroxides or carbonates to form neutral salts, from which they 
are entirely displaced by acetic acid. They are more feebly basic 
than arsanilic acid itself, their hydrochlorides being stable only in 
the presence of concentrated hydrochloric acid. On boiling with 
excess of alkali or with mineral acids, the amide linking is hydro- 
lysed, with the formation of glycinearsinic acid and the amine. 

The following individual substances are described: N(pheny/-p- 
arsinic acid)-qlycineamide (N-phenylglycineamide-p-arsinic acid), 
aggregates of long, thin plates, which darken and soften without 
melting at 280° when rapidly heated (the sodium salt [+4H,O] 
forms thin, nacreous plates readily soluble in water; the potassium 
and ammonium salts crystallise in thin, glistening, hexagonal. 
microscopic platelets; the ca/cium salt, microscopic, wedge-shaped 
prisms, is anhydrous; the magnesium salt forms a microcrystalline 
powder; heavy metal salts give immediate precipitates, the si/ver 
salt forming aggregates of thin, microscopic needles); N(pheny/-p- 
arsinic acid)-gqlycine methyl ester, AsO,H.°C,H,-NH-CH,.*CO.Me, 
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microscopic needles and thin plates, which soften and darken above 
200° and decompose at about 285°; the corresponding ethyl ester, 
delicate needles, m. p. 270° (decomp.); N(phenyl-p-arsinic acid)- 
nitrosoglycineamide, AsO,H,*C,HyN(NO)-CH,:CO-NH,, silky 
needles, decomposing at 182—183°; N(phenyl-p-arsinic actd)- 
glycinemethylamide, microscopic plates, which darken and soften 
above 240° and decompose at 285°; N(phenyl-p-arsinic acid)- 
glycine-ethylamide, platelets. decomposing at 278—280° after 
darkening above 250°; N(phenyl-p-arsinic acid)-glycine-n-propyl- 
amide, microscopic needles, which do not melt below 280°; 
N(phenyl-p-arsinic acid)-glycinedimethylamide, microscopic needles, 
decomposing at about 241—-242° when rapidly heated (the sodiwm 
salt, +4H,O, is described) ; N(phenyl-p-arsinic acid)-glycinediethyl- 
amide, short needles, m. p. 199-—-201° (decomp.) after softening 
and darkening above 195°; N(phenyl-p-arsinic acid)-qlycine- 
piperidide, microscopic needles, decomposing at 218—221° after 
softening and darkening above 200°; N(phenyl-p-arsinic acid)- 
glycinebenzylamide, microscopic needles, decomposing at 282—284° ; 
N(phenyl-p-arsinic acid)-qlycine-3'-carborylamidobenzylamide, 
AsO,Hs*C,H,;NH-CU,*CO-NH-CH,-C,H,-CO-NH,, 
aggregates of microscopic needles, decomposing at 237—239° with 
preliminary darkening (the sodium salt, +5H,O, is described) ; 
N( phenyl - p-arsinic acid) - glycine - 4! - acetylaminohenzylamide, 
diamond-shaped plates, which do not melt below 280° (the sodium 
salt forms microscopic needles, +4:5H,O); N(phenyl-p-arsinic 
acid)-glycine-3'-carhoxrylcarhamidohenzylamide, 
AsO,H,°C,H,-NH-CH,°CO-NH:-CH.,:C,H,-CO-NH-CO:N Ha, 
delicate needles, decomposing at 239-—-240°; N(phenyl-p-arsinic 
acid)-glycine-4!-carhamidohenzylamide, 
AsO,H,°C,H,-NH-CH,-CO-NH-CH,°C,H,-NH:°CO-NH, ; 
N(phenyl-p-arsinic acid)-glycine -3! - methyl - 4! - acetylaminobenzyl- 
amide, flat needles, decomposing at 278° (the sodium salt, +6H,O, 
is described); N(phenyl-p-arsinic acid)-a-aminopromonamide, thin, 
hexagonal plates, darkening above 255° and decomposing at 
262—263°5° (the sodium salt is described); ovanilamide-p-arsinic 
acid, AsO,H,*C,H,-NH-CO-CO-NH., minute needles, which do not 
melt or decompose below 280°. 

N(Phenyl-o-arsinic acid)-glycineamide crystallises in thin plates 
which decompose at 198—199°. N(Phenyl-m-arsinic acid)-glycine- 
amide forms prismatic needles, m. p. 175—177° (decomp.), whilst 
the corresponding methylamide crystallises in flat, microscopic 
needles or platelets, m. p. 193—-194°5° (decomp.). 

The following derivatives of the aminotolylarsinic acids have 
been prepared: N(o-tolyl-4-arsinie acid)-glycineamide, delicate 
needles, which do not melt below 285°; N(o-tolyl-5-arsinic acid)- 
glycineamide, glistening platelets, decomposing at about 283° after 
darkening above 250°; N(m-tolyl-6-arsinic acid)-glycineamide, 
diamond-shaped platelets, m. p. 203—205° (decomp.); N-m-2- 
xylyl-5-arsinic acid glycineamide, plates or prisms, m. p. 236——237° 


(decomp.). H. W. 
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Aromatic Arsenic Compounds. III. The Carbamides 
and £-Substituted Carbamides of N-Arylglycinearsinic 
Acids. Watrer A. Jacoss and MicuarL HeipELBerGEr (J. Amer. 
Chem. Soc., 1919, 41, 1600—1610. Compare preceding abstracts). 
—By replacing the amides of chloroacetic acid by carbamide 
and its alkyl or aryl derivatives in the reaction described in the 
previous paper, the carbamides and substituted carbamides of the 
arylglycinearsinic acids, 

AsO,H,°C,H,-NH-CH,°CO:-NH-CO-NHR 

(where R may be hydrogen or an alkyl or aryl radicle), are 
obtained. The new series of substances closely resembles the amide 
series; they form stable and soluble neutral salts with the alkali 
metals. The carbamide linking, like that of the amides, is easily 
ruptured, this often occurring even at the ordinary temperature 
in solutions containing excess of alkali hydroxide. From the 
physiological point of view, the methylcarbamide of N-phenyl- 
glycine-p-arsinic acid is the most interesting member of the series. 
The following individual substances are described: Derivatives of 
p-Arsanilic Acid.—N(Phenyl-p-arsinic acid) - glycinecarbamide, 
microscopic needles, which darken, but do not melt, below 280° 
(the sodium salt [+2H,O], hexagonal platelets, the st/ver salt, 
microscopic needles, and the magnesium salt are described) ; 
N(phenyl-p-arsinic acid)-glycinemethylcarbamide, long, — thin, 
glistening needles, decomposing at 224—225° (the sodium, silver, 
and magnesium salts were prepared); N(phenyl-p-arsinic acid)- 
glycine-ethylcarbamide, microscopic needles, decomposing at 
223—225° (the sodium salt crystallises with 4-5H,O); N(phenyl-p- 
arsimic acid)-glycinebenzylcarbamide, rosettes of needles, decom- 
posing at 225°; a-N(phenyl-p-arsinic acid)-aminopropionylcarb- 
amide, AsO,H,°C,H,-NH*-CHMe-CO-NH-CO-NH,, minute needles, 
which decompose at 225—226°; N(phenyl-p-arsimc acid)-glycine- 
phenylcarbamide, long, fine needles, which darken and melt at 
280° (the sodium salt, flat needles [+5H,O], is described) ; 
N(phenyl-p-arsinic acid)-glycine-p!-acetylaminophenylcarbamide, 
flat, microscopic needles, decomposing at 265—266° after sintering 
and darkening above 240° (the sodiwm salt, flat needles [ +5H,O], 
was prepared); N(phenyl-p-arsinic acid)-glycine-m!-oxamylamino- 
phenylcarbamide, 

AsO;H,°C,H,*NH-CH,-CO-N H-CO-NH:-C,H,-NH-CO-CO-NH,, 
microcrystalline powder, decomposing at 223—224°; N(pheny/-p- 
arsinic acid) - glycine-p'-hydroxryphenylcarbamide, microscopic 
needles (+ 1°5H,O), not melting in the anhydrous state below 280° 
(the sodium salt is described); N(phenyl-p-arsimic acid)-glycyl-p'- 
carbamidophenoxyacetamide, 

AsO, H,°C,H,-NH-CH,-CO-NH-CO-NH °C, H,-O-CH,°CO-NH,, 
diamond-shaped platelets, decomposing at 243—-244° after sinter- 
ing and darkening (the sodiwm salt forms anhydrous plates) ; 
N(phenyl-p-arsinic acid)-glycyl-m!-carbamidobenzamide, flat, micro- 
scopic needles, m. p. 213—214° (decomp.); N(nhenyl-p-arsinic 
acid)-glycyl-p'-carbamidobenzamide, decomposing at 245° after 
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darkening above 230°; N(phenyl-p-arsinic acid)-glycyl-m'-carb- 
amidophenylacetamide, felted . needles, which decompose at 
214—216°; N(phenyl-p-arsinic acid)-glycyl-p'-carbamidophenyl- 
acetamide, needles (+H,O), decomposing when anhydrous at 
218—221° (the sodium salt forms microscopic, hexagonal platelets). 

Derivatives of o-Arsanilic Acid.—N(Phenyl-oarsinic acid)- 
glycinecarbamide, delicate needles, m. p. 231—-232° (decomp.) when 
rapidly heated; N(phenyl-o-arsinic acid)-glycinemethylcarbamide, 
minute needles, m. p. 218° (decomp.). 

Derivatives of m-Arsanilic Acid.—N(Phenyl-m-arsinie av*’)- 
qlycinecarbamide, colourless, microscopic needles, decomposing at 
208—209° ; N(phenyl-m-arsinic acid)-glycinemethylcarbamide, m. p. 
213—213-5° (decomp.). 

Derivatives of Substituted Arsanilic Acids.—N(m-Tolyl-6-arsinic 
acid)-qlycinecarbamide, delicate needles, decomposing at about 
235° (the sodium salt forms glistening plates +2H.,O); N(m-toly/- 
6-arsinic acid)-glycinemethylcarbamide, hair-like needles, decom- 
posing at 218—219°; N(2-hydroryphenyl-5-arsinie acid)-glycine- 
carbamide, flat, glistening needles (+1-—-1°5H,O), decomposing 
when anhydrous at 203—205°. ss 


Aromatic Arsenic Compounds. IV. Aromatic Amides 
of N-Arylglycinearsinic Acids. Wattrer A. Jacops and 
MicuarL Hetnerpercer (7. Amer. Chem. Soc., 1919, 41, 
1610—1644. Compare preceding abstracts)——An extensive series 
of compounds has been prepared in accordance with the general 
scheme : 


AsO,HNa:C,H,-NH, + Cl-CH.-CO-NHAr —> 
AsO,H,*C,H,-NH-CH,-CO-NHAr + NaCl. 


In the cases of the more reactive chloroacetyl derivatives. reaction 
may be effected in hoiline aqueous solution. but with the more 
stable compounds, 50% alcohol is a more suitable solvent. and 
sodium iodide should be added. In general. it is found that 
m-arsanilic acid condenses more readily than the ortho- or para- 
isomerides. The compounds have generally weaklv basic and acidic 
functions; the free arsinic acids do not, as a rule, possess sharp 
melting or decomposition points, the values obtained denendine 
greatly on the rate of heating. Thev are, on the whole, but 
sparinely soluble in the usual media. The sodium salts. on the 
other hand. dissolve more or less readily in water, and were pre- 
pared for convenience in biological testing. and also as a convenient 
means of purification of the compounds. The following individual 
substances are described. 

Derivatives of p-Arsanilie Acid.—N(Phenyl-p-arsinic  acid)- 
qlycineanilide, AsO.H,°C.H,-NH°CH.-CO-NHPh, minute. delicate 
needles, which do not melt below 285° (the sodium salt. glistening 
scales [+4H.O], and the n/troso-compound. flat. colourless needles 
[+H.O]. decomposing at 190—192°. are described); N(phenyl-p- 
arsinic acid)-glycine-o!-toluidide, needles, which are not decomposed 
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below 275° (sodium salt, long, narrow platelets [+2-5H,O}); 
N(phenyl-p-arsinie acid)-glycine-m/-toluidide, long, thin plates 
decomposing at 285°; N(phenyl-p-arsinic acid)-glycine-p'-toluidide, 
woolly masses of minute needles, which do not decompose below 
280° (sodium salt, thin, curved, glistening needles +3H,O) ; 
N(phenyl-p-arsinic —_acid)-glycine-a-naphthylamide, microscopic 
needles, which darken, but do not melt, below 280°; N(phenyl-p- 
arsinic acid)-glycine-B-naphthylamide, microscopic needles, decom- 
posing at 285—286° to a red liquid (sodium salt, flat needles 
+45H,O); N(phenyl-p-arsinie acid)-glycinediphenylamide, long, 
thin, microscopic leaflets (+ H.,O), decomposing when anhydrous at 
271—272°; N(phenyl-p-arsinic acid) - glycine - p! - chloroanilide, 
toothed, microscopic leaflets, which do not melt .below 280°; 
N(phenyl-p-arsinic acid)-glycine-p'-iodoanilide, broad, minute 
needles, which do not melt below 275° (sodium salt, needles 
+3°5H,O); N(phenyl-p-arsinic acid)-glycine-p'-nitroanilide, thin, 
faintly yellow needles, not melting below 285°; N(phenyl-p-arsinic 
acid )-glycine-p'-acetylaminoanilide, microscopic needles, which do 
not melt below 285° (sodium salt, minute, lustrous platelets) ; 
N(phenyl-p-arsinie acid)-glycine-p'-aminoanilide (by hydrolysis of 
the acetyl derivative or reduction of the corresponding nitro-com- 
pound), colourless, microscopic needles or platelets, decomposing at 
253—254°; N(phenyl-p-arsinie acid)-glycine-p'-carbamidoanilide, 
pale brown, microcrystalline aggregates (+0°5H,O), decomposing 
when anhydrous at 230° after darkening above 200° (sodium salt, 
microscopic needles +4H,O); N(phenyl-p-arsinic acid)-glycine-4'- 
methyl-5'-carhamidoanilide, microscopic platelets and hairs, decom- 
posing at 257—258° (sodium salt, crystalline powder + 3°5H,O) ; 
N(phenyl-p-arsinic acid)-glycine-m!-oramylaminoanilide, 
AsO,H,°C,H,-NH-CH,."CO-NH-C,H,-NH:-CO-CO-NH,, 

microcrystalline aggregates, which darken and partly decompose, 
but do not melt below 280°; N(phenyl-p-arsinic acid)-glycyl-o'- 
aminophenol, lustrous crystals. m. p. 190° (decomp.) after pre- 
liminary darkening; N(phenyl-p-arsinic acid)-glycine-m!-hydrory- 
antlide, which is of special importance, owing to its reduction to 
arsenophenylglycinebis-m/-hydroxyanilide ; N(phenyl-p-arsinic acid)- 
glycine-4-hydroxry-o-toluidide, pink plates or prisms, decomposing 
at about 220—225°; N(phenyl-p-arsinic acid)-glycine-2'-hydrory- 
p-toluidide, prisms, m. p. 258° (decomp.); N(phenyl-p-arsiniec acid)- 
glycine-p'-hydroryanilide, glistening platelets, m. p. 255—260° 
(decomp.) (sodium salt, lustrous leaflets +45H,0); N(phenyl-p- 
arsinic acid)-glycine-p!-anisidide, lustrous leaflets. which darken and 
soften above 230°; N(phenyl-p-arsinic acid)-qlycine-\-hydrory-B- 
naphthalide. microscopic plates and prisms (+ 2H.O), decomposing, 
when anhydrous. at 189—191°; N(phenyl-v-arsinic acid)-glycine-4- 
hydrory-a-naphthalide. microscopic crystals, decomposing, when 
anhydrous, at 240—242° after darkening ahove 200° (sodium salt. 
glistening plates +5°5H,O); N(phenyl-p-arsinic acid)-qlucyl-4 : 6-di- 
chloro-3-hudroxyanilide, flat, colourless, microscopic needles, m. p. 
about 280° (decomp.) after darkening above 200° ; N(phenyl-p-arsinie 
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acid )-glycyl-6-bromo-3-hydroxyamilide, glistening leaflets, decom- 
posing at 255°; N(phenyl-p-arsinic acid)-glycine-3! : 4'-dihydroxry- 
anilide, glistening leaflets, decomposing at about 260—-265° after 
blackening above 200°; N(phenyl-p-arsinic acid)-glycylanthranilic 
acid, octahedra, which decompose at 230-—235° (the corresponding 
ethyl ester forms needles which do not decompose below 280°) ; 
N(phenyl-p-arsinic acid)-glycyl-N-methylanthranilic acid, micro- 
scopic aggregates of needles or plates, decomposing at 230°; 
N(phenyl-p-arsinic acid)-glycyl-2'-aminobenzamide, microscopic 
needles (+H,O), m. p. 170° (sodium salt, minute. crystals 
+45H,O); N(phenyl-p-arsinic acid)-glycyl-m!'-aminobenzamide, 
irregular, microscopic platelets, which are not completely decom- 
posed below 280°; N(phen; yl-p-arsinic acid)-glycyl-m!-aminobenzoyl- 
carbamide, microscopic needles, decomposing at about 280° (sodium 
salt, microscopic hairs +8H,O); N(phenyl-p-arsinic acid)-glycyl-p'- 
aminobenzamide, microscopic needles, which do not melt below 
280° (sodium salt, thin, microscopic needles +4:5H,O); N(phenyl- 
p-arsinic —_acid)-glycy!-5'-aminosalicylamide, glistening _ scales 
(+H,O), which, when anhydrous, softens above 190° and gradu- 
ally decomposes until fluid at about 255°; N(phenyl-p-arsinic acid)- 
glycyl-m!'-aminophenylacetamide, microscopic needles, decomposing 
at 275—-280° after darkening above 220°; N(phenyl-p-arsinic acid)- 
glycyl-p'-aminophenylacetic acid, microscopic globules, m. p. 280° 
(decomp.);  N(phenyl-p-arsinic acid)-glycyl-p'-aminophenylacet- 
amide, microscopic hairs, which do not decompose below 280° 
(sodium salt, glistening platelets +4:5H,O); N(phenyl-p-arsinic 
acid)-glycyl-p'-amino phenylacetylcarbamide, minute hairs, which do 
not melt below 280° (sodium salt, minute, hexagonal plates + 3H,O) ; 
N(phenyl-p-arsinic acid)-glycyl-o'-aminophenoxyacetamide, minute 
needles, decomposing at about 280° with preliminary darkening ; 
N(phenyl-p-arsinic acid)-glycyl-m!-aminophenoxyacetic acid, decom- 
posing at about 250—-260° after softening at 180—-190°; N(phenyl- 
p-arsinic acid)-glycyl-p'-aminophenoxyacetic acid, flat, microscopic 
needles or platelets, which do not melt below 285° (sodium salt, 
glistening leaflets +3H.,O); N(phenyl-p-arsinic acid)-glycyl-p'- 
amino phenoxryacetamide, flat needles. which do not melt: below 280° 
(sodium salt, microscopic needles +5H,O); N(phenyl-p-arsinic acid)- 
glycyl-p'-aminophenoxyacetylcarbamide, microscopic needles, slowly 
decomposing at 290° (sodium salt, microscopic needles +4H,O) ; 
N (phen; yl- ‘p-ar sinic acid)-glycyl-3-methyl-4-aminophenoxyacetic acid, 
microscopic needles, decomposing at 270° (sodium salt, well-defined 
needles); N(phenyl-p-arsinic acid)-glycyl-m!-aminohenzenesul phon- 
amide, flat, glistening needles, which decompose at about 265° with 
preliminary darkening; N(phenyl-p-arsinic acid)-alycyl-p'-amino- 
henzenesulphonic acid, flat needles (+2H,O), slowly Cocomportng 
when anhydrous, at 245—246°; N(phenyl- -p-arsinic acid)- glycyl-p'- 
aminobenzenesul phonamide, thin, microscopic leaflets and needles, 
which do not melt below 280°; N(phenyl-p-arsinic acid)- glycyl-4- 
amino-6-hydroxrubenzenesulphonic acid, microscopic leaflets 
(+1°5H,O), which, when anhydrous, softens and darkens above 
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200°, but does not melt below 275°; N(phenyl-p-arsinic acid)- 
glycyl-4-aminoacetophenone, long, fine hairs, which do not melt 
below 280°. 

Derivatives of o-Arsanilic Acid.—N(Phenyl-o-arsinic acid)- 
glycineanilide, minute prisms (+1H,O), melting with decomposi- 
tion at 160—163° when anhydrous; N(phenyl-o-arsinic acid)- 
glycine-o!-hydroxyanilide, glistening needles (+0°5H,O), m. p. 
(anhydrous) 151—153° (decomp.); N(phenyl-o-arsinic acid)-glycine- 
m/-hydrozyanilide, pink, microscopic platelets (+2H.,O), m. p. 
103—105°, m. p. of anhydrous substance about 180° (decomp.) 
after softening at about 125—130°; N(phenyl-o-arsinic acid)- 
glycine-p'-hydroxyanilide, colourless, microscopic platelets, m. p. 
208—209° (decomp.). 

Derivatives of m-Arsanilic Acid.—N(Phenyl-m-arsinic acid)- 
glycineanilide, prisms, decomposing at 217—218°; N(phenyl-m- 
arsinic acid)-qlycine-o'-hydroryanilide, flat, microscopic needles, 
m. p. 190—192° (decomp.) (the ammonium salt forms minute 
needles); N(phenyl-m-arsinic acid) - glycine -m! - hydroxryanilide, 
minute, irregular platelets and flat needles (+1°5H,O), decom- 
posing, when anhydrous, at about 180—190°; N(pheny/-m-arsinic 
acid)-glycine-p'-hudroryanilide, microscopic platelets, which slowly 
decompose at 180°. 

Derivatives of Substituted and p-Arsanilic A cids.—N(o-Tolyl-5- 
arsinic acid)-qlycine-m'-hydroryanilide, long, flat, microscopic 
needles, which slowly darken and decompose at 285°; N(o-toly/-5- 
arsinic acid)-glucine-p'-hydroryamilide, spindle-shaped needles, de- 
composing at 232—233° with preliminary darkening; N(m-tolyl-6- 
arsinic acid)-qlycine-m!-hydroryanilide, spindle-shaped _micro- 
crystals. which decompose at 232—235° after softening and darken- 
ing; N(2-carhorypheny!-4-arsinic acid)-glycine-m!-hydroryanilide, 
minute nlatelets (+1H.O), decomposing, when anhydrous. at 
204—-207° after darkening and swelling. H. W. 


Aromatic Arsenic Compounds. V. W-Substituted Glycy]l- 
arsanilic Acids. Wattrer A. Jacops and Micnart HEeErpet- 
BERGER (J. Amer. Chem. Soc., 1919, 41, 1809—1821. Compare 
preceding abstracts)—The substances under discussion are closely 
related to the previously described substituted anilides of phenyl- 
glycine-p-arsinie acid, but differ from these in the fact that the 
glycine side-chain is reversed, the arsinic radicle becoming a sub- 
stituent on the anilide nucleus. The substances are readily pre 
pared by boiling the sodium salt of chloroacetylarsanilic acid with 
the aromatic amino-compound in aqueous solution. The substituted 
phenylglycylarsanilic acids closely resemble the isomeric anilides of 
phenylglycine-p-arsinic acid, functioning both as acids and feeble 
bases. They are but sparingly soluble in the usual media, and all 
have high melting or decomposition points, the observed values 
depending on the rate of heating. In general, the sodium salts are 
readily soluble in water, The following individual substances have 
been prepared, 
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Chloroacetyl-p-arsanilic acid, AsO,H,*C,H,;-NH-CO-CH,Cl (com- 
pare D.R.-P. 191548), conveniently prepared by heating dry 
chloroacetic acid with p-arsanilic acid on the water-bath, minuie, 
lenticular platelets and toothed leaflets, m. p. 285° (decomp.) ; 
glycyl-p-arsanilic acid, glistening plates, which do not melt below 
295° (iminobisacet yl-p-arsanilic acid, micro-crystals, darkening with- 
out melting at 280—285°, is formed as by-product of the action of 
aqueous ammonia on chloroacetyl-p-arsanilic acid) ; N-methylglycyl- 
p-arsantlic acid, silky, glistening needles (+2H.,O), which darken 
at about 250°, but do not melt below 275°; N-phenylglycyl-p- 
arsanilic acid, felted needles, which do not melt below 280°; 
m-oxaminophenylglycyl-p-arsanilic acid, 

CO,H-CO-NH-C,H,:NH-CH,:CO-NH-C,H,:AsO,H,, 
decomposing, when anhydrous, at 179°, hydrated acid +1H,O (the 
hydrochloride is described); p-aminophenylglycyl-p-arsanilic acid, 
microcrystalline aggregates, which darken and soften, but do not 
melt, below 280°; p-acetylaminophenylglycyl-p-arsanilic acid, 
hexagonal platelets, not melting below 275° (the sodium salt forms 
flat, glistening needles +7H,O); p-oraminophenylqlycyl-p-arsanilic 
acid, microscopic crystals +1°5H,O, darkening in the anhydrous 
state above 200°, but not melting below 275°; p-oramylamino- 
phenylglycyl-p-arsanilic acid, microscopic needles, not melting below 
285° (the sodium salt was prepared); p-carbamidophenylglycyl-p- 
arsanilic acid, microscopic leaflets, which do not melt below 285°; 
m-hydroryphenylglycyl-p-arsanilic acid, prisms +3°5H,O, which 
melt in their water of crystallisation at about 80° (the hydrochloride 
is described); p-hydroryphenylalycyl-p-arsanilic acid, microscopic 
hairs (+ 14,0), which, when anhydrous. blacken and sinter above 
200°, but do not melt entirely below 280° (the sodium salt, aggre- 
gates of microscopic needles +H,O, was prepared); m-carboryl- 
amidophenylglycyl-p-arsanilic acid, microscopic needles, decomposing 
at 248° (sodium salt, radiating masses of flat needles +1H,O); 
N-phenylalycineanilide-m-carhorycarbamide-p!-arsinic acid, 

AsO. H,*C.H,*NH-CO-CH,:NH-C,H,-CO-NH:CO:NHsg, 
microscopic needles, decomposing at about 280° (sodium salt, flat, 
microscopic needles +3H.,O); p-carborylamidophenylglycyl-p- 
arsanilic acid, microscopic prisms, which do not melt below 275° 
(sodium salt, glistening platelets +2H,O); N-phenylglycineanilide- 
p-acetamide-p!'-arsinic acid, 

AsO. H.°C,A,;NH-CO-CH,-NH:C,A,-CH.:CO-NHA,, 
microscopic platelets, decomposing at 256—258° after darkening 
and softening above 180°; N-phenylglycineanilide-p-acetylcarb- 
amide-p'-arsinic acid, microscopic hairs +0°5H,O, which decompose, 
when anhydrous, .at 270—273° after darkening above 230°; 
N-phenylaqlucineanilide-p-oxryacetic-p’-arsinic acid, 

AsO. H.°C,H,*NH-CO-CH.*NH-C.H,-O-CH,°CO.H, 
minute, wedge-shaped plates +1°5H,O, decomposing in the 
anhvdrous state at about 275° after darkening above 180°; 
N-phenylglycineanilide - p - oryacetamide-p!-arsinic acid, woolly 
needles not melting below 265° (sodium salt. rosettes of flat, 
listening needles +4H,O); N-phenylglycineanilide-p-oryacetacarh- 
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amide-p'-arsinic acid, minute platelets, which decompose at 
257—258° with preliminary darkening (sodium salt, minute 
leaflets +4H,O); N-phenylglycineanilide-p-glycineamide-p'-arsinic 
acid, micro-crystals (+1:5H,O), which, when anhydrous, do not 
melt below 285°; N-pheny/glycineanilide- : 4'-diarsinic acid, 
AsO,H,°C,H,NH-CH,°CO-NH-C,H,-AsO,H,, 
microscopic needles (+0°5H,O), not melting below 280° when 
anhydrous; p-acetylphenylglycyl -p-arsanilic acid, microscopic 
needles, which darken and decompose when heated, but do not melt 


below 290° (sodium salt, pale yellow, glistening platelets +3H,O). 
H. W. 


Aromatic Arsenic Compounds. VI. N-(Phenyl-p-arsinic 
acid)-a-phenylglycine and its Amides. Watrer A. Jacops 
and MicnaeL HeEIpeLBerGerR (J. Amer. Chem. Soc., 1919, 41, 
1822—1825. Compare preceding abstracts).—As a special exten- 
sion of the general type of substances represented by the substituted 
amides, carbamides, and anilides of the phenylglycinearsinic acids, 
N(phenyl-p-arsinic acid)-a-phenylglycine, 

AsO,H,°C,H,;-NH-CHPh:-CO.H. 

its amide, carbamide, and certain substituted anilides have been 
prepared. With the exception of the glycine itself, which was 
obtained by hydrolysis of the amide, the substances were made from 
sodium arsanilate and the phenylchloroacetylamino-compounds. It 
was found necessary to use sodium iodide and 50% alcoholic solu- 
tion. The general properties of this group of substances are similar 
to those of the simpler glycine derivatives. 

The following compounds are described: N(phenyl-p-arsinic acid)- 
a-phenylglycine, lustrous, rhombic plates, decomposing at 202—203° 
after darkening and softening; N(phenyl-p-arsinic acid)-a-phenyl- 
alycineamide, microscopic needles, which do not melt below 280° 
(sodium salt, granular aggregates of plates +3°5 to 5H,.O); 
N(phenyl -p-arsinie acid)-a-phenylglycinecarbamide, microscopic 
needles +1H,O. decomposing when anhydrous at 195—197°; 
N(phenyl-p-arsinic acid)-a-phenylglycine-3'-hydroxyanilide, \enti- 
cular platelets + 1°5H,.O, decomposing at 155—-160°; the anhydrous 
substance has m. p. about 200—210° (decomp.), after softening at 
about 155—160°; N(phenyl-p-arsinic acid)-a-phenylglycine-4!-carb- 
amidoanilide, decomposing at about 255° with preliminary darken- 
ing and softening ; N(phenyl-p-arsinic acid)-a-phenylalycine-3!-carb- 
amidoanilide, microcrystalline powder, m. p. 261—262° (decomp.) ; 
N(phenyl-p-arsinic acid)-o- phenylalycyl - 4 -aminophenylacetamide, 
AsO,H,°C,H.-NH-CHPh-CO:-NH-C,H,-CH,°CO-NH.,, minute plates 
and flat needles +0°5H,O, melting in the anhydrous condition at 
222—223° (decomp.). m WwW. 


Aromatic Arsenic Compounds. VII. Substituted Benzy]l., 
Phenoxyethyl- and Phenacyl-arsanilic Acids. Watrer A, 
Jacosps and Micuari HEIDELBERGER (J. Amer. Chem. Soc., 1919, 
41, 1826—1833. Compare preceding abstracts).—It has been 
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shown previously that the reactivity of the amino-group in arsanilic 
acid with chloroacetylamino-compounds is such as to render possible 
the synthesis of a very extensive series of aromatic arsinic acids. 
The authors now describe a preliminary series of experiments with 
other aromatic derivatives containing suitable alkyl haloid side- 
chains. Thus benzyl and substituted benzyl chlorides react with 
sodium arsanilate under suitable conditions to form benzyl- and 
substituted benzyl-arsanilic acids, reaction proceeding readily with 
negatively substituted benzyl chlorides. Similarly, the required 
derivatives are slowly formed from phenoxyethyl bromide and allied 
substances, whilst with phenacyl haloids the reaction also proceeds 
in the desired sense. 

The following individuals are described: benzyl-p-arsanilic acid, 
arborescent masses of micro-crystals and larger prisms, decomposing 
at about 255° (sodium salt, glistening platelets); p-nitrobenzyl- 
arsanilic acid, yellow, microscopic needles, which do not melt below 
280°; p-aminobenzylarsanilic acid (by reduction of the p-nitro-acid 
with ferrous hydroxide), microscopic leaflets, decomposing at about 
202°; 3-nitro-4-hydroxybenzylarsanilic acid, minute, yellow crystals 
(+1H,O), decomposing when anhydrous at about 245—250° after 
darkening and sintering above 210° (sodium salt, thin, yellow, micro- 
scopic needles) ; 3-amino-4-hydrorybenzylarsanilic acid, microscopic 
platelets (+0°5H,O), which do not melt below 285° when anhy- 
drous ; p-carhorybenzylarsanilic acid, microscopic needles which do 
not melt below 280° (sodiwm salt, microcrystalline powder 
+0°5H,O); p-carboxrylamidobenzylarsanilic acid, microscopic 
needles, not melting below 280° (sodium salt, thin plates + 2°5H,O). 

Phenoxyethylarsanilic acid, OPh-CH,°CH,-NH-C,H,-AsO,Hg, glis- 
tening scales (+ 1H,O), which, when anhydrous, do not melt below 
280° (sodium salt, flat, microscopic needles +3°5H,O); p-acetyl- 
aminophenoxyethylarsanilic acid, thin, narrow plates which do not 
melt below 275° (sodium salt, colourless, microscopic platelets 
+3H,O) ; o-carborylamidophenoxyethylarsanilic acid, broad, micro- 
scopic needles not melting below 280°; phenacylarsanilic acid, 
COPh:CH,:NH-C,H,:AsO.H,, faintly yellow aggregates of delicate, 
microscopic needles, which decompose at 185—187°; 2-hydrory-5- 
acetylaminophenacylarsanilic acid, microscopic platelets, decomposing 
at 228°. [3-Acetylamino-6-hydroryphenacyl bromide, from aceto- 
phenetidide, bromoacetyl chloride, and aluminium chloride, forms a 
drab-coloured powder, m. p. 133—135° (slight decomp.).| H. W. 


Aromatic Arsenic Compounds. VIII. The Amides of 
(p-Arsinic Acid)-phenoxyacetic Acid and the Isomeric 
Phenoxyacetylarsanilic Acids. Water A. Jacopsand MicHaEL 
HEIDELBERGER (J. Amer. Chem. Soc., 1919, 41, 1834—1840. Com- 
pare preceding abstracts).—- Chloroacetylamino-compounds react 
with sodium p-hydroxyphenylarsinate (compare D.R.-P. 216270) to 
yield arsinic acids which crystallise readily when pure, have high 
decomposition points, are sparingly soluble in the usual media, and 
are more strongly acidic than the amides of phenylglycinearsinic 
acid. The success of the condensation depends on the addition of 
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an extra molecule of sodium hydroxide in order to form the sodium 
phenoxide, and this condition depresses the yield in the cases in 
which the haloid contains a labile halogen atom. Similarly, the 
sodium salt of chloroacetylarsanilic acid reacts with phenols to yield 
phenoxyacetyl or phenyl ether glycollylarsanilic acids, which are 
more strongly acidic than the glycylarsanilic acids. On reduction, 
both of these groups of substances yield arsenoxides and arseno- 
compounds which will be more fully described in a later communica- 
tion. 

The following substances have been prepared: methyl (p-arsinic 
acid)-phenoxyacetate, AsO,H,*C,H,-O-CH,*CO,Me, lustrous plates, 
which partly melt at about 192—195° (decomp.); (p-arsinic acid)- 
phenoxryacetamide, rhombic, microscopic prisms, which do not melt 
below 280° (sodium salt, glistening platelets) ; (p-arsinic acid)-phen- 
oxyacetanilide, minute prisms and microscopic plates, which darken 
slightly above 250°, but do not melt below 280°; (p-arsinie acid)- 
phenoxyaceto-m-hydroxyantlide, sandy powder, m. p. 238—240° 
(decomp.) (sodium salt, lustrous, microscopic needles and long, thin 
platelets); (p-arsinic acid)-phenoryaceto-p-hydroryanilide, curved, 
colourless, microscopic crystals, decomposing at 238—240° (the 
sodium salt and (?) nitroso-compound were prepared); (p-arsinic 
acid)-phenoryacetyl-4-aminophenylcarbamide, microscopic needles, 
which darken and soften at about 230—240°, but do not melt 
entirely up to 265°. 

Phenoryacetylarsanilic acid, OPh:CH.:CO-NH-C,H,:AsO,Ho, 
colourless crystals which darken slightly above 250°, but do not 
decompose below 280°; p-oraminophenoryacetylarsanilic acid, 
cream-coloured crystals, which darken but do not melt below 280° 
(a hydrated form +1H,O is also described); p-carbamidophenory- 
acetylarsanilic acid, microscopic spindles, decomposing at about 
280—283° with preliminary darkening (sodium salt, minute needles 
+3H,0O); ocarborylamidophenoryacetylarsanilic acid, delicate 
needles which do not decompose below 280° (sodium salt, prismatic 
needles +5°5H,O); p-carborylamidophenoryacetylarsanilic acid, 
long, glistening needles, not melting below 280° (sodium salt, long, 
flat needles, +7°5H,O). 


Action of Arsenic Acid on Polyhydric Phenols. Anotr 
Sonn (Ber., 1919, 52, [B], 1704).—The polyhydric phenols suffer 
oxidation when heated with arsenic acid in the usual way, but if 
pyrogallol and dilute arsenic acid solutions are concentrated in a 
vacuum and left in the cold, a crystalline pyrogallol arsenate, 


AsO[O-C,H,(OH).]s, is deposited. J.C. W. 


1:3-Benzodiazolearsinic Acids and their Reduction 
Products. Rosert ReGinatp Baxter and Rospert Georce FaRGHER 
(T., 1919, 115, 1372—1380). 


Organic Mercury Compounds Derived from p-Bromodi- 
methylaniline. Frank C. Wauarirmore (J. Amer. Chem. Soc., 
1919, 41, 1841—1854).—The paper is the first of a series in which 
the introduction of mercury in the ortho-position to various substi- 
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tuted amino-groups will be studied. The reactions involved may be 
represented by the single equilibrium equation, R,Hg+HgX, = 
2RHgX, in which R represents any organic residue which has its 
free bond attached to carbon and X represents any univalent acid 
radicle. The reaction normally runs to completion to the right 
because of the slight solubility of the organo-mercuric salt, RHgX, 
in the organic solvents used. It may, however, be reversed by using 
reagents which remove HgX,, such as alkaline reducing agents and 
compounds like potassium iodide and sodium thiosulphate, which 
form mercuric complexes of considerable stability. 
5-Bromo-2-dimethylaminophenylmercuriacetate, 
NMe,°C,H,Br-HgC,H,0,, 

colourless needles, m. p. 144°, is prepared by the action of mercuric 
acetate on p-bromodimethylaniline in cool, aqueous alcoholic solu- 
tion in 74% yield; simultaneously, smaller quantities of mercurous 
acetate and of a tar are produced. Formation of the latter is more 
pronounced in warm, concentrated solution ; it can be suppressed to 
some extent by gradually adding the mercuric acetate to the well- 
agitated solution, but the yield of the mercury derivative also 
suffers. The mercury is not precipitated by hydrogen sulphide. 
The corresponding c//oride, very fine needles, m. p. 183°, bromide, 
m. p. 182°, iodide, m. p. 169°, and thiocyanate, white, gritty 
crystals, m. p. 135°, decomposing at 140°, were obtained by the 
action of alcoholic solutions of the acetate on alcoholic solutions of 
calcium chloride, sodium bromide, potassium iodide, and potassium 
thiocyanate respectively. 5-Bromo-2-dimethylaminophenylmercuri- 
hydroxide, from the acetate and sodium hydroxide in alcoholic 
solution, forms hard, nodular masses of crystals, m. p. 162°, and 
evolves gas without blackening at 165°. The formate, from the 
hydroxide and ethyl formate, crystallises in fine, felted needles, 
m. p. 145°, and decomposes at 150°. 

Mercury di-5-bromo-2-dimethylaminophenyl, colourless needles, 
m. p. 123°, is most conveniently prepared (86% yield) by boiling a 
solution of the acetate in alcohol with potassium iodide, but the 
formation of p-bromodimethylaniline could not be suppressed com- 
pletely. Reaction appears to depend on the formation of a stable 
iodine complex, M.HgX,, and evidence in support of this hypothesis 
is afforded by experiments with sodium or ammonium bromide or 
calcium chloride. The complexes formed by bromine and chlorine 
are Jess stable than those formed by iodine, and the yield of the 
mercury diphenyl compound drops to 3% with the bromides and to 
zero with the chloride. Conversion of the acetate into the mercury 
diphenyl derivative is less advantageously effected with sodium 
stannite solution (yield, 63%), and only very unsatisfactorily with 
sodium thiosulphate or potassium sulphide; with the latter reagent 
the sulphide was isolated as hard, white flakes which become grey 
at about 97° and partly melted at 115—120°. The formate, when 
heated for a protracted period in benzene alcoholic solution, yielded 
mainly mercury and p-bromodimethylaniline and a small quantity 
of the mercury diphenyl compound. Reduction of the acetate by 
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zinc dust in boiling alcoholic solution gave mercury, unchanged 
acetate, and p-bromodimethylaniline; with copper powder under 
similar conditions very little reaction occurred. 

The mercury diphenyl derivative is quantitatively transformed 
into 5-bromo-2-dimethylaminophenylmercurichloride when heated 
with mercuric chloride in the presence of alcohol; the bromide, 
iodide, and thiocyanate may be obtained similarly and in good 
yield, but the iodide obtained in this manner is not nearly so pure 
as the corresponding bromide or chloride. When the mercury 
dipheny] derivative is heated in an analogous manner with mercuric 
sulphate, it yields basic mercuric sulphate and p-bromodimethy]- 
aniline. H. W. 


The Doctrine of Substitution. II. Mercuration of Ethyl 
p-Aminobenzoate. Watrer ScHortteR, Water ScurauTH and 
Erwin Liese (Ber., 1919, 52, [8], 1777—1787. Compare A., 1914, 
i, 892).—When ethyl p-aminobenzoate is left with mercuric acetate 
in cold methy] alcohol, a pale yellow precipitate of ethyl N : 3-diacet- 
oxrydimercuri-4-aminobenzoate (1), m. p. 245°, is slowly deposited. 


NH*Hg:OAc NH, 
4 \g-OAc AcO"He/ N\ig-OAc 
4 \7Z 
CO,Et CO, Et 
(1) (II.) 
HAc,NH—Hg—NH,HAc 
AcO-He/ . ( ‘Hg-0Ac 


\7 se 
GO,Et CO, Et 
(III.) 


This is converted into ethyl 3:5-diacetoxydimercuri-4-aminobenzo- 
ate (II), a felted mass of long needles, m. p. 255—257°, on warm- 
ing with glacial acetic acid, this being formed directly if acetic acid 
is used as the solvent in the first condensation. In a mixture of 
methyl alcohol and acetic acid, however, the white, microcrystalline 
substance (III), m. p. 230—240°, is produced. This is resolved into 
compound (I) and ethyl 3-acetorymercuri-4-aminobenzoate (IV) 
(bundles of white needles, m, p. 182°, and again at 228°) on boiling 
with methyl alcohol, and into compounds (II) and (IV) on warming 
with glacial acetic acid. Compound (IV) is best obtained by melting 
the original agents together, when at 160° the mass solidifies again 
| 


NH, . NB NH, 


2 
‘6 \Hg:0Ae 4 ‘gC! v Din 
YO ,ne an Wd 


(IV.) (VL) 
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and the desired product may be extracted by hot methyl alcohol. 
Compounds (I) and (IV) react with sodium chloride in a mixture 
of methyl alcohol and acetic acid to form ethyl 3-chloromercuri-4- 
aminobenzoate (V), which crystallises in small, white prisms, m. p. 
223°, but compound (II) differs from compound (I) in forming 
ethyl 3:5-dichlorodimercuri-4-aminobenzoate, small needles, m. p. 
270°, under these conditions. When boiled with dilute sodium 
hydroxide, compound (IV) loses the ester and acetyl groups, and 
the sodium salt so formed deposits flocculent, white 3-hydroxrymer- 
curi-4-aminobenzoic anhydride (V1) on acidification. 

As a proof that the amino-group is free in compound (II), which 
is a type not produced in the case of anthranilic acid, the formation 


of its acetyl derivative (small needles, m. p. 247°) is advanced. 
J.C. W. 


Physiological Chemistry. 


The Absence of the Bromine Reaction for Tryptophan 
in Tryptically Digested Leucocytes. Morirz Weiss (Bio- 
chem. Zeitsch., 1919, 98, 116—120).—Tryptically digested leuco- 
cytes do not give the bromine reaction for tryptophan. Putrified 
pus shows the presence of indole, but only traces of indole deriv- 
atives can be demonstrated in it by the urorosein reaction (hydro- 
chloric acid and sodium nitrite). The pus cells give a strong 
Adamkiewicz-Liebermann reaction. Whilst casein manifests a blue 
coloration, leucocytes give a violet coloration in this reaction. It is 
concluded that a derivative of tryptophan, but not tryptophan 
itself, is concerned in the synthesis of leucocytes. S. 8. Z. 


Origin of Odour. H. Tevupr (Deutsch. Essigin’., 1919, 23, 
160—162; from Chem. Zentr., 1919, iii, 239).—-The author has been 
able to develop his theory further by a consideration of the atomic 
models of Rutherford and Bohr, and has deduced the causes which 
are operative in setting the valency electrons within the molecule 
into such vibrations as produce odour (compare A., 1919, i, 607). 
The original paper must be consulted for details. - - 


The Chromium Reaction of Certain Tissues as an 
Adrenaline Reaction. W. Sroreitzner (Miinch. med. Woch., 
1919, 66, 584; from Chem. Zentr., 1919, iii, 60).—It has not been 
observed previously that adrenaline gives the same reaction with 
chromic acid as certain tissues. A dilute, pale yellow solution of 
potassium dichromate becomes intensely brown after addition of 
adrenaline, and gradually deposits a brown precipitate. The shade 
exactly matches the brown coloration assumed by the tissue when 
treated with dichromate, and the chromium reaction of the tissue 
must therefore be due to adrenaline. H. W. 
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Presence of Hematoporphyrin in the Urine and Faces 
of a Case of Acute Hematoporphyrinuria. Wine 
LOFFLER (Biochem. Zeitsch., 1919, 98, 105—116).—The coloured 
urine of a patient suffering from Landry’s disease was examined for 
hematoporphyrin. The urine was precipitated with glacial acetic 
acid and the precipitate dissolved in potassium hydroxide. After 
reprecipitating and redissolving in V/10-potassium hydroxide, the 
fraction showed the typical spectrum of hematoporphyrin. A por- 
tion of the hematoporphyrin was methylated by H. Fischer's 
method. The compound thus obtained melted at 262° (not sharp), 
and gave the same spectrum as Fischer’s preparation. The hydro- 
lysed methyl ester yielded the original hematoporphyrin. 

0°2 Gram of hematoporphyrin was excreted in twenty-four hours. 
On extracting the feces of the same patient by Fischer’s bicarbon- 
ate method and with methyl alcohol and hydrochloric acid the pres- 
ence of small quantities of hematoporphyrin similar to that 
extracted by Fischer from a similar source was established. 


S. S. Z. 


The Action of Strophanthin on Colloids. Grore PierrKowsk1 
(Biochem. Zeitsch., 1919, 98, 92—104).—The action of strophan- 
thin on optically invisible colloidal gold solutions produces an 
increase in the number of particles visible under the ultra-micro- 
scope. In the case of an hydrophile colloid, such as gelatin, stro- 
phanthin inhibits imbibition. These facts, it is suggested, justify 
the conclusion that the increase in tonus in the cardiac muscles 
brought about by the action of this drug is due to the shrinking of 
the surface of the muscle fibres. The above experiments, however, 
do not explain the specificity of strophanthin. S. S. Z. 


Chemistry of Vegetable Physiology and Agriculture 


Butylene Glycol Fermentation of Sucrose by Bacteria of 
the Prodigiosus Group. M. Lremoicne (Compt. rend. soc. biol., 
1919, 82, 234—236; from Chem. Zentr., 1919, iii, 198).—In addi- 
ticn to acid and traces of ethyl alcohol and acetaldehyde, 
By-butylene glycol and acetylmethylearbinol are invariably found 
among the products of the decomposition of sucrose by different 
varieties of 2B. prodigiosus. The bacteria, therefore, ferment 
sucrose in the same manner as those of the group of B. subtilis, 
B. lactis aerogenes, and Staphylococci (A., 1913, i, 1422). H. W. 


The Alkaliforming Bacteria found in Milk. S. Henry 
AveERS, Puitip Rupp, and Wriiam T. Jounnson, jun. (U.S. Dept. 
of Agriculture, 1919, Bull. No. 782).—The group of bacteria 
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studied is defined as consisting of those which produce an alkaline 
reaction in milk without peptonisation of the casein. This group 
produced the reaction in five days at 30°. The reaction was not 
due to ammonia, as ammonia was produced by a few organisms 
only, and then not until the second week. All the citric acid in the 
milk was used up, and an amount of carbonate corresponding with 
about half the citric acid was produced. The chief sources of these 
organisms were milk, soil, and water. Of the species studied, six 
were cocci and sixty-two were bacilli; all were non-sporing, and had 
an optimum temperature of 20—30°. 

The action of each organism on certain organic compounds was 
examined, using cultivations in a sodium ammonium phosphate 
medium containing the test substance as the only source of carbon. 
The change in the hydrogen-ion concentration was taken as the 
measure of the alkalinity produced. It was found that dextrose 
and galactose were fermented by forty-four cultures, lactose by 
eleven, saccharose by two, and raffinose by none. Ethyl, propyl, 
and amyl alcohols were more readily fermented than mannitol and 
glycerol. The sodium salts of many organic acids were also used, 
with the result that pyruvic, citric, malic, lactic, succinic, acetic, 
propionic, butyric, valeric, hexoic, mucic, glyceric, tartaric, malonic, 
formic, benzoic, and salicylic acids were converted into carbonates, 
and oxalic and glycollic acids were unacted on. n-Butyric, 
n-valeric, and n-hexoic acids were first converted into simpler 
acids. An investigation of the results showed that the organisms 
took their carbon most readily from the alkyl and primary alcohol 
groups, provided the primary alcohol was not linked to a carboxy] 
group. <A secondary alcohol group was less easily acted on than a 
primary. The carboxyl group was not split up. Some experiments 
were made with urea, uric acid, and hippuric acid, as sources of 
both carbon and nitrogen, and most of the organisms grew well in 
these media, as also did the well-known organisms of typhoid, para- 
typhoid, and dysentery. All the organisms were able to utilise the 
nitrogen in nitrates and nitrites. J. H. J. 


Transformation of Cyanamide into Carbamide by the 
Microbes of the Soil. P. Mazf, Vira, and M. Lemoicye (Compt. 
rend., 1919, 169, 921—923).—It is shown that numerous common 
species of bacteria abundant in all soils in a good state of cultiva- 
tion can grow in the presence of cyanamide at a concentration of 
1 in 1000, and are capable of rapidly converting the cyanamide into 
carbamide. W. G. 


Solubility of Sparingly Soluble Silver Salts Demonstrated 
by their Nucleus-destroying Action. H Brcnuuotp (Kolloid 
Zeitsch., 1919, 25, 158—-161).—Staphylococcus cultures in agar- 
jelly were partly covered with filter paper which had been coated 
with various sparingly soluble silver salts and left for four days 
in the dark at the ordinary temperature. The preparation was 
then placed in an incubator for forty-eight hours, and the area was 
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measured which was entirely free from the micro-organism. It is 
shown that the areas are practically proportional to the solubility 
of the salt employed. The experiments were carried out with 
metallic silver and the oxalate, oxide, carbonate, chromate, chloride, 
cyanide, thiocyanate, bromide, iodide, and sulphide. Similar experi- 
ments were carried out with metallic silver and silver chloride, but 
using cultures of various micro-organisms, and from the area of the 
free space deductions are drawn as to the resistance of these organ- 
isms to silver and silver chloride. In the case of metallic silver 
B. pyocyaneus is absolutely unacted on, and then follow in decreas- 
ing order of resistance, B. coli, the organism of swine erysipelas, 
Staphylococcus, paratyphoid, typhoid, and B. proteus. In the case 
of silver chloride the order is entirely different, the organism of 
swine erysipelas being most resistant, and this is followed in order 
by B. pyocyaneus, Staphylococcus, B. proteus, B. coli, paratyphoid, 
and typhoid. Except in the case of the organism of swine erysipelas, 
silver chloride is much more poisonous than metallic silver. 


J. F.S. 


Further Experiments on the Correlative Formation of 
Acetaldehyde and Glycerol by the Scission of Sugar, and 
New Contributions to the Theory of Alcoholic Fermentation. 
Cart Nevuperc and Esa Retnrurtn (#er., 1919, 52, [B, 
1677-1703. Compare A., 1914, i, 118).—As the result of the 
many investigations carried out by Neuberg and his co-workers in 
recent vears, the following representation of the processes occurring 
in alcoholic fermentation is given: 


I. C,H,,0, -2H,0=C,H,O,, the aldol of methylglyoxal 
II. C,H,0, =2CH,:C(OH)-CHO or 2CH,°CO-CHO. 
ITI. CH,:C(OH)-CHO+H,O H, Glycerol + 
+ == 
CH,:C(OH)CHO O Pyruvie acid. 
IV. CH,°CO-CO,H = CO, + Acetaldehyde. 
V. CH,*CO-CHO O Pyruvie acid + 
+ | = 
CH,°CHO H, _—Ethy! alcohol. 


According to this scheme, methylglyoxal and its corresponding 
acid, pyruvic acid, are intermediate compounds, and glycerol and 
acetaldehyde by-products in fermentation. The fact that methy]l- 
glyoxal may be obtained from sugar by means of quite mild, alka- 
line agents (A., 1913, i, 1155) is suggestive, and led the authors to 
investigate the fermentation of sugar in the presence of such sub- 
stances, especially as it had already been found that the activity of 
zymase is not impaired by such alkaline compounds (A., 1915, 
i, 1043). Preliminary experiments showed that the by-products, 
acetaldehyde and glycerol, become the chief products if sodium sul- 
phite is the agent added (A., 1917, i, 502). This was explained by 
the formation of the very stable bisulphite compound (A., 1918, 
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i, 517), the corresponding compounds of dextrose or pyruvic acid 
being so easily dissociated that the reaction is not stopped until the 
acetaldehyde stage is reached. Owing to the arrest of the further 
reduction of the aldehyde, the available hydrogen must attack some 
other substance, leading, according to the above theory, to increased 
production of glycerol. This is now known to be actually the case, 
having by other workers been applied to the technical production of 
glycerol. In Neuberg’s experiments it was found that for every 
molecule of acetaldehyde produced there is also one molecule of 
glycerol, the maximum yield of aldehyde being about 73%, and of 
glycerol about 70%, of that required by the equation C,H,.0,= 
CH,-CHO + C,H,(OH), + CO,. : 

An important confirmation of this theory of the action of the 
alkaline sulphite is the fact that neutral, insoluble sulphites, like 
those of calcium, magnesium, and zinc, and mixtures of sodium 
sulphite with phosphoric acid or sodium dihydrogen phosphate (that 
is, actually a feebly acid mixture) influence the course of the fer- 
mentation in the same way. In fact, the use of calcium sulphite 
is to be preferred in all such studies. Furthermore, the more dilute 
the solution is, the less marked is the effect of the sodium sulphite, 
even if the actual quantity present is 300% of the weight of the 
sugar. 

The earlier experiments were performed with top yeast. The 
same results, at any rate in the presence of calcium sulphite, are 
given by bottom veast, dried veast, or maceration juice. In fact, 
the production of acetaldehyde (sodium _nitronrusside—piperidine 
test) may be demonstrated in less than half an hour by incubating 
a mixture of 20 c.c. of 10% sucrose or dextrose, 2 grams of baker’s 
yeast, and 2 grams of calcium sulphite (made from sodium sulphite 
and calcium chloride). 

Scme experiments on the fermentation of the trioses in the pres- 
ence of calcium sulphite are also described. Dihydroxyvacetone 
yields acetaldehyde, but disproportionate amounts of glycerol, some- 
times higher than the expected quantities, whilst glyceraldehvde 
gives no acetaldehyde at all. J.C. W. 


The Course of Alcoholic Fermentation in the Presence 
of Calcium Carbonate. Jonannes Kerp (Ber., 1919, 52, [B), 
1795—1800).—Fernbach and Schén (A., 1914, i, 237, 910) reported 
the production of a large amount of calcium pyruvate during the 
fermentation of dextrose or invert-sugar in the presence of calcium 
carbonate, which seemed incredible to the author, since he found 
that pyruvic acid and its salts are more rapidly fermented by yeast 
than sugar itself (A., 1913, i, 1026). He has therefore tested the 
question, and finds that the production of alcohol by pure cultures 
ot yeast is quite normal, and that no trace of a pyruvate is present 
in the soluble calcium salts formed. These consist of the sulphate, 
phosphate. hydrogen carbonate, and acetate. The only effect is that 
the yield of acetaldehyde and acetic acid is slightly greater. It is 
prebable that Fernbach and Schén used an impure ferment, which 
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produced a lactate and then pyruvate, that is, the normal alcoholic 
fermentation was very much suppressed. J. C. W. 


The {Course of Alcoholic Fermentation in an Alkaline 
Medium. II. Fermentation with Living Yeast in Alkaline 
Solutions. Cart Neusere and Jutivs Hirscn (Biochem. Zeitsch., 
1919, 96, 175—203. Compare A., 1917, i, 502).—In the fermenta- 
tion of sugar by living yeast in the presence of sodium hydrogen 
carbonate a portion of the acetaldehyde which is formed as an inter- 
mediate product is not reduced to alcohol, but is converted into an 
equimolecular mixture of acetic acid and alcohol. An amount of 
glycerol equivalent to this portion of acetaldehyde is simultaneously 
produced. S. 8. Z. 


The Mechanism of the ‘‘Fixation’’ Method in the 
Degradation of Sugar into Acetaldehyde and Glycerol. 
The Correlation of Acetaldehyde and Glycerol during the 
Entire Process of Fermentation, the Time Factor in this 
Process and its Relation to Alcoholic Fermentation. Car 
Nevsere and Junius Hirscu (Biochem. Zeitsch., 1919, 98, 
141—159).—At every stage during the process of fermentation of 
sugar in the presence of sodium sulphite, acetaldehyde and glycerol 
are produced in equimolecular proportions. As ethyl alcohol and 
carbon dioxide are also produced independently at the same time 
in equivalent proportions, the fermentation process can be followed 


by estimating the alcohol and aldehyde at the various stages. 
8. 8. Z. 


Utilisation of Amides by Yeast. Pierre Tuomas (Ann. Inst. 
Pasteur, 1919, 38, 777—-806).—Under suitable conditions, yeasts 
are capable of utilising carbamide, and to a lesser extent acet- 
amide, as their source of nitrogen during the fermentation of sugar. 
Slight utilisation of propionamide and butyramide was indicated. 
The mechanism of this utilisation is not clear. Although all the 
experiments with carbamide indicate that the organic nitrogen is 
converted into ammoniacal nitrogen before utilisation, it was not 
possible to detect any urease or other such hydrolysing ferment 
either in the culture liquids or in the expressed cellular juice of 
the yeast. W. G. 


Influence of Zinc Chloride on the Alcoholic Fermentation 
of Living and Killed Yeast. 8S. Kosrycnev and L. Frey 
(J. Russ. Bot. Soc., 1916, 1, 39—47; from Physiol. Abstr., 1919, 
4, 416).—Zine chloride causes a production of acetaldehyde in 
“hefanol”’ and dry yeast, but not in living yeast. An important 
part of fermented sugar forms some compounds the structure of 
which is not yet known; acetaldehyde is formed only in presence 
of sugar; the quantity of carbon dioxide exceeds the quantity of 
alcohol. J.C. D. 
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The Action of Salts of Zinc and Cadmium on the 
Ferments of Yeast. 8S. Kosrycuzv and ZupKova (J. Russ. Bot. 
Soc., 1916, 1, 47—56; from Physiol. Abstr., 1919, 4, 416).—The 
formation of acetaldehyde by dry yeast under the action of zinc 
salts depends on the influence of the zinc ion; a similar, but more 
energetic, effect can be produced by cadmium salts in the case of 
sugar fermentation, but not in the autolysis in water. 

In the presence of cadmium salts, sucrose and levulose produce 
a much larger quantity of acetaldehyde than dextrose. The reduc- 
tion activity of yeast is very strongly inhibited by cadmium; the 
proteolytic ferments, on the contrary, show no change in their 
power either in the presence or absence of that metal. Salts of 
calcium, magnesium, strontium, mercury, aluminium, and antimony 
give no effects analogous to those produced by zine and cadmium. 


J. C. D. 


The Decomposition of Lactic Acid by Killed Yeast. 
V. I. Patiapin and D. A. Sasynin (Bull. Acad. Sci. Petrograd, 
1916, 187-194; from Physiol. Abstr., 1919, 4, 417).—Lactic acid is 
decomposed by killed yeast in the presence of methylene-blue, and 
in a lesser degree in the presence of pyruvic acid; in the latter 
case, acetaldehyde is not produced. The authors believe that 
acetaldehyde plays a réle of an acceptor of hydrogen, and is trans- 
formed into alcohol. Further work is necessary to determine 
whether lactic acid is an intermediate compound in the course of 
alcoholic fermentation. J. C. D. 


The Influence of Alcohol and Methylene-blue on the 
Evolution of Carbon Dioxide by Killed Yeast. V. I. PaLiapin 
and E. I. Lovcentnovsxata (Bull. Acad. Sci. Petrograd, 1916, 
253; from Physiol. Abstr., 1919, 4, 416).—The experiments on the 
capacity of killed yeast to oxidise alcohol to carbon dioxide in the 
presence of an hydrogen acceptor failed. J.C. D. 


The Yeast Saccharomyces Thermantitonum. Hans von 
Ever and Inecvar Laurin (Biochem. Zeitsch., 1919, 97, 156—170). 
—The inversion capacity, the catalase activity, the rate of ferment- 
ation at 35° and 40°, and the growth of Saccharomyces thermanti- 
tonum have been studied. The culture now examined showed 
certain deviations in its behaviour at the characteristic temperatures 
from the original culture (1905). It is suggested that adaptation 
may be responsible for this. 8. 8. Z. 


Réle Played by Water in the Processes of Alcoholic 
Fermentation and of Respiration of Plants. V. I. Pattapin 
(Rec. dart. dedié au Prof. C. Timiriazev, 1916, 1—34; from 
Physiol. Abstr., 1919, 4, 426).—The replacement of water, although 
only partial, by some other solvent, such as glycerol, ethylene 
glycol, formamide, pyridine, or ethyl alcohol. inhibits strongly the 
activity of zymase, carboxylase, and reductase. In the absence 
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of water there is no possibility for action of either ferments of 
alcoholic fermentation or of those of the anerobic phase of respir- 
ation. Water is assimilated during respiration, and is used for 
an anzrobic oxidation of dextrose. The total carbon dioxide 
excreted at the time of respiration is of anzrobic origin. 
Hydrogen, which is formed in higher plants during their respiration 
as a result of the anerobic decomposition of dextrose, is temporarily 
adsorbed by some special hydrogen acceptors (respiratory pigments). 
The total amount of oxygen adsorbed at the time of respiration is 
used exceptionally to oxidise hydrogen bound by hydrogen 
acceptors. Water produced during respiration is of anzrobic 
origin. Anthocyanins play no immediate réle in the respiratory 
process. Peroxydases serve for the formation of water and of 
pigments. The respiratory pigments play a rédle of mediators 
between the products of the anzrobic decomposition of dextrose and 
peroxydases. The oxidation of chromogens follows the scheme of 
a moist auto-oxidation. Oxygen adsorbed at the time of respir- 
ation acts only as a hydrogen acceptor. Thus the majority of 
cases, if not all, in which the assimilation of atmospheric oxygen is 
accepted are in reality cases of an oxygen assimilation from water. 


J.C. D. 


Apparatus for the Study of Photosynthesis and Re- 
spiration. W.J. V. Osternour (Bot. Gaz., 1919, 68, 60—62).— 
A very simple apparatus is described and figured in the original, 
by means of which the air in a closed space, in which is present a 
branch or twig with green leaves and with the stem dipping into 
water, is caused to circulate through a solution of an indicator 
sensitive to carbon dioxide. By means of this the variation in the 
carbon dioxide concentration in the closed space may be followed, 
whilst the process of photosynthesis or the process of respiration is 
proceeding in the plant. W. G. 


Carbon Dioxide and Plants. II. KE. Reinavu (Chem. Zeit., 
1919, 43, 449—451, 489—491, 509—512, 524—525. Compare 
Klein and Reinau, A., 1914, i, 789)—From a lengthy review of 
the available data concerning the amount of carbon dioxide in the 
air, its fluctuations, and its effect on the growth of plants, the 
author is led to the following conclusions. Brown’s theory of the 
internal pressure of carbon dioxide in plants containing chloro- 
phyll is extended to the phenomena of assimilation under natural 
climatic conditions, and a mathematical expression is developed 
which takes into consideration the effect both of water and carbon 
dioxide on the growth of plants. The differences in concentration 
of these substances within and without the plant are regarded as 
differences of tension, the value of which appears to depend mainly 
on temperature and atmospheric humidity. Under climatic con- 
ditions, the amount of assimilation by green plants is not propor- 


‘ tional to the absolute carbon dioxide content of the air, but to the 
difference in tension. The internal pressure of carbon dioxide 
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depends on the temperature, with rise of which it increases, and 
also on the illumination, with increase of which it falls. The two 
functions are explained by Willstatter’s conception of the dual 
nature of chlorophyll; the presence of magnesium in the latter 
enables it to form a dissociating compound with carbon dioxide 
resembling a bicarbonate, whilst its chromophoric complex con- 
ditions its sensitiveness to light. The actual value of the carbon 
dioxide tension difference depends on the capacity of the air to 
receive water vapour, and therefore indirectly on the temperature, 
and this is explained by the close connexion which exists between 
the utilisation of the carbon, water, and salts within the plant. 

The generally accepted idea that the plant is only able to utilise 
0-5—1°0% of the light energy falling on it appears to be erroneous. 
Assimilation of carbon must proceed simultaneously with the 
evaporation of water; the latter process requires from 25°5% (in 
full sunlight) to 92°3% (in shade) of the energy derived from the 
sun by the leaf; the chlorophyll, in virtue of the power of selective 
light absorption exhibited by its chromophoric complex, converts 
about 7% of the light energy into chemical energy, and can utilise 
this amount completely in experimental cases and to the extent of 
10—33% under climatic conditions. 

The carbon dioxide content of the atmosphere is regulated by 
the activity of terrestrial green plants and of the sea on the one 
hand, and by that of humus (edaphon) on the other; this is 
rendered probable by the extreme sensitiveness of plants to alter- 
ation in the tension of carbon dioxide and by the fact that the 
action of green plants and “edaphon”’ is so nicely balanced that the 
actual quantity of carbon dioxide in the atmosphere is the ex- 
pression of the dynamic equilibrium of the results of these two 
factors. Consequently, the absolute carbon dioxide content of the 
atmosphere is not a measure of the amount of carbon dioxide avail- 
able for vegetation, but represents the proportion which cannot be 
lessened by plants under average conditions. It is conceivable that 
cases could arise in the open in which the plant suffers from too 
little carbon dioxide; the agricultural aspect of this possibility and 
the means of preventing it are discussed in the original paper, as 
is also the beneficent effect of an increased concentration of carbon 
dioxide on diseased plants. 

Schlesing’s theory of the regulation of the carbon dioxide con- 
tent of the atmosphere by the ocean is regarded as not sufficiently 
firmly established, and as a partial aspect of the actual case. 


H. W. 


Formation of Inositol and Hexaldehyde in the Light. 
P. R. Kécen (Biochem. Zeitsch., 1919, 9'7, 21—23).—A theoretical 
paper. Inositol and hexaldehyde in the plant are formed by 
photosynthesis according to the following scheme: 

Tetrahydroxyethylene —> 

hydrate of hexaketohexamethylene —> inositol. 
Inositol —> cyclohexanone —> hexaldehyde. 
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In a previous communication (A., 1919, i, 471) the author put 
forward a scheme in which he considered that tetrahydroxyethylene 
was an intermediate product in the formation of formaldehyde from 
carbon dioxide. 8. 8S. Z. 


The Hydrocyanic Acid Question. L. Rosenraarer (Schweiz. 
Apoth. Zeit., 1919, 57, 267—270, 279—283, 295—297, 307—313, 
324—329, 341—346; from Chem. Zentr., 1919, iii, 274—275).— 
Dezani’s supposed conversion of hydrocyanic acid into ammonia by 
the sap of plants is erroneous; its production is due to the hydro- 
lysis of the cyanohydrins of sugar, and occurs under conditions 
which could not obtain in the plant. The author has been unable 
to detect any formation of ammonia from hydrocyanic acid in the 
cold, unchanged, and therefore acid, sap from the leaves of Cornus 
sanguinea, Sambucus nigra, etc. The presence of hydrocyanic acid, 
which is important from the point of view of Treub’s hypothesis of 
nitrogen assimilation, has been detected with certainty in about 
360 varieties in 148 species and 41 families; the varieties are 
enumerated in the original memoir, and particular reference is 
made to the distribution of the acid in the various parts of the 
plant. Generally, the presence of alkaloids and ethereal oils 
appears to be incompatible with the presence of hydrocyanic acid. 


Histological Investigations of Oxydases and Peroxydases. 
G. Marinesco (Compt. rend. soc. biol., 1919, 82, 258—263; from 
Chem. Zentr., 1919, iv, 173).—The presence of oxydases in the cells 
of various tissues can be detected histologically by the blue color- 
ation of the cell granula when treated with solutions of a-naphthol 
and p-phenylenedimethyldiamine. Since, however, fatty sub- 


stances give a coloration with this reagent, a control with osmic ' 


acid and Nile-blue must be made in order to obtain an estimate 
of the actual amount of oxydase present. The presence of per- 
oxydase can be detected by Perl’s iron reaction, since its action 
is connected with the presence of this metal. nm. W. 


The Constituents of Wood which give Colour Reactions. III. 
H. Wicuetnaus (Ber., 1919, 52, [B], 2054—2056. Compare A., 
1916, i, 874; 1918, i, 151).—The active constituents have been 
removed from the distillates by extraction with ether and purified 
by distillation under greatly diminished pressure; two fractions, 
b. p. 88°/0°4 mm. and 95—105°/0°4 mm., are obtained, together 
with formic acid. Analyses of the fractions give results in agree- 
ment with those required by the formule C,,H..O, and C,gH 01, 
respectively, which are simply related to the formule of brazilin 
and hematoxylin. H. W. 


Some Components of Althzwa (Marsh Mallow) Root. 
Oscar von Friepricus (Arch. Pharm., 1919, 257, 288—298).— 
Marsh mallow root contains 1°7% of an oil, consisting of glycerides 
_of palmitic and oleic acids, together with butyric acid and a phyto- 


OJWQ = 8 COM ee et 


orwwD 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 131 


sterol apparently identical with sitosterol; a hydroxy-acid of high 
molecular weight also appears to be present. The odour of the root 
is due to a substance of unknown composition, soluble in ether, 
insoluble in light petroleum, and non-volatile in a current of steam. 
The root contains a lecithin in which palmitic and oleic acids occur, 
and the base of which consists of choline. The sugar present is 
principally sucrose, of which the root contains 10°2%, the propor- 
tion of invert sugar being only 0°78%. The mucilage has the 
formula (C,H, 0;), and consists of glucosan (64%) and xylan. No 
galactose is present, but another saccharo-colloid, giving d-galactose 
on hydrolysis, is found. : 


The Saponins of Chenopodium quinoa, Euphorbia helio- 
scopia (Tithymatus helioscopius), Euphorbia Peplus, and 
Mercurialis perennis. M. Gonngermann (Biochem. Zeitsch., 
1919, 97, 24—40).—Preparations of the acid and neutral saponins 
of these plants have been investigated for their activity by hemo- 


lysis of sheep’s and human corpuscles. The titres are given. 
S. S. Z. 


The Saponin in Fenugreek Seeds. H. E. WunscHEnporFr 
(J. Pharm. Chim., 1919, [vii], 20, 183—-185).—The saponin may be 
isolated by extraction with alcohol and precipitation by ether from 
the alcoholic solution; the substance consists of a semi-crystalline, 
white powder, m. p. 214—215°. On acid hydrolysis it yields a 
sapogenin and dextrose. W. P. S. 


Endothia Pigments. II. Endothin-red. L. E. Sanpo (Amer. 
J. Bot., 1919, 6, 242—251; from Physiol. Abstr., 1919, 4, 350).— 
This pigment was obtained from the alcoholic extract of cultures 
of Endothia fluens grown on rice. Analysis and properties indicate 

formula C-H.O and its probable relationship to the catechol 
group. J.C. D. 


Chemistry of Heterotropic Phanerogams. Juvutivus 
ZELLNER (Monatsh., 1919, 40, 293—311).—A further extension and 
elaboration of the author’s work on this subject (compare A., 1914, 
i, 913). Analysis of the ash of Neottia nidus avis, Monotropa 
hypopitys, Cuscuta europaea, Lathraea squamaria, and Orobanche 
gracilis discloses a high percentage of potassium, medium or small 
amounts of calcium, normal quantities of magnesium, and varying 
amounts of manganese which are probably connected with the pres- 
ence of very active oxydases. The ratio of soluble nitrogen to total 
nitrogen is relatively high, but not the same for all parts of the 
plant. The question of the osmotic pressure of the cell sap is dis- 
cussed, but, unfortunately, direct measurement is not yet possible. 
On various grounds, the author is led to the conclusion that hetero- 
tropic plants poor in chlorophyll are richer in osmotically active 
substances than are the green plants. Analyses show that in all 
probability the concentrations of cell sap in the parasite and host 
do not differ widely, in spite of the frequently great differences in 
water content. 
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The paper concludes with a critical review of the results obtained 
by the author and others in the study of the biochemistry of hetero- 
trophic phanerogams. H. W. 


The Honey of the Poplar. Grorces Tanret (Compt. rend., 
1919, 169, 873—874).—The sugary exudation on the leaves of 
Vopulus nigra contains three sugars, namely, melizitose, dextrose, 
and levulose. W. G. 


The Colouring Matter of the Red Pea Gall. Maximiian 
NIERENSTEIN (T., 1919, 115, 1328—1332). 


Function of Oxalic Acid in the Plant. The Enzymic 
Degradation of Oxalic Ions. Markus Sraznevin (Bochem. 
Zeitsch., 1919, 96, 1—50).—Various plants have been examined and 
found to contain an enzyme which acts on oxalic ions. It appears 
that the enzyme is fairly widespread in the plant kingdom, being 
also present in non-acid plants. It is found in most parts of the 
plant. The enzyme, which is an oxydase, also functions as a carb- 
oxylase converting a part of the oxalic ions into carbon dioxide. Its 
optimum temperature is 30—40°, and it is destroyed on boiling. 
It is active under zrobic conditions. In the leaves of Rumex the 
degradation of the oxalic ions proceeds according to the formula of 
a unimolecular reaction, whereas in the powdered leaves of Helian- 
thus it functions in accordance with the law of autocatalysis. Its 
activity is retarded with increased concentration of oxalates. 


8. S. Z. 


Chemical Composition of Natural and Polished Italian 
Rice. I. Gtovanni Issocuio (Aiti R. Accad. Sci. Torino, 1917— 
1918, 53, 423—436).—The analytical results obtained by the author 
show that polished rice is very poor in ash and also in total phos- 


phoric oxide, the phytin phosphoric oxide being reduced to a mini- 
mum. = ee Fe 


Chemical Composition of the Residues from the Treat- 
ment of Rice. II. Giovanni Issuenio (Atti R. Accad. Sci. 
Torino, 1918—1919, 54, 440-—451).—The rice offals derived from 
the husk are all very poor in nutritive substances. The residues 
obtained by removal of the outer cortical layers of the corns are, 
however, very rich in organic and inorganic phosphorus com- 
pounds, fats, and proteins, and contain phytin and vitamines. A 
third class of residues, composed of small, detached fragments of 
rice, together with foreign seeds, contains (1) products such as rice 
embryos, etc., which are used only as cattle feed, and (2) products 
which are similar in chemical composition to rice and are of value 
as human food. The results emphasise the necessity of reducing to 
a minimum the treatment to which rice is subjected. T. H. P. 
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Action of Selenyl Chloride on Unsaturated Compounds. 
Arno Mixer (Chem. Zeit., 1919, 43, 843).—Preliminary qualita- 
tive experiments show that selenyl chloride combines with unsatur- 
ated hydrocarbons and ketones to form well-defined, crystalline 
additive compounds which are somewhat unstable towards light and 
air, and are readily decomposed by boiling water into selenyl 
chloride and the corresponding hydrocarbon or ketone. Thionyl 
chloride also unites with olefinic substances to give small amounts 
of deeply coloured additive products, but the reaction is generally 
uncontrollably violent, and the formation of by-products cannot be 
avoided. H. W. 


Removal of Aromatic Hydrocarbons from Mineral Oils 
by means of Trioxymethylenesulphuric Acid. Jsrné 
Tausz (J. pr. Chem., 1919, ji], 99, 276—280).—Nastkujoff’s 
formolite reaction (A., 1904, i, 801) for aromatic hydrocarbons is 
also shown by diolefines, such as methyl- and dimethyl-butadienes, 
which contain conjugated double bonds, owing to their condensa- 
tion to ring compounds under the influence of sulphuric acid. On 
the other hand, the reaction is limited in the case of aromatic 
hydrocarbons to those containing a hydrogen atom in the nucleus, 
since hexamethyl- and hexaethyl-benzenes do not answer to it. 
Aromatic hydrocarbons are usually completely removed from 
mineral oils by this method, or by Herr’s modification (A., 1910, 
ii, 904) only after a repetition of the treatment, owing to gradual 
dilution of the sulphuric acid. The author overcomes this difficulty 
by the use of trioxymethylene in place of formaldehyde solution or 
methylal. (See, further, J. Soc. Chem. Ind., 1920, February. | 

J. K. 


Action of Fluorine on Organic Compounds. Burr Humiston 
(J. Physical Chem., 1919, 28, 572—-577).—The action of fluorine 
on organic compounds is usually violent, leading to decomposition. 
Saturated hydrocarbons are ignited with incandescence and forma- 
tion of free carbon, carbon fluorides, and hydrogen fluoride. 
‘‘ Filtchar ”’ charcoal is attacked at the ordinary temperature, a gas, 
non-liquefiable at — 80°, being the chief product, accompanied by 
carbon tetrafluoride and tetrafluoroethylene (compare Moissan, A., 
1890, 55). Selenium also yields as chief product a gas, which 
escapes liquefaction at -—80° (compare Prideaux, T., 1906, 84, 
316). Acetone is ignited by pure fluorine, whilst, in presence of an 
indifferent gas, charring takes place and some tetrafluoroethylene 
is produced. An indefinite product containing some carbonyl 
chloride is obtained from chloroform. Carbonyl chloride appears 
to be unattacked at 6°, but apparently some carbonyl fluoride is 
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produced at 200°. No evidence could be obtained of a reaction 
with carbon monoxide. Carbon tetrachloride is only slightly 
attacked at the ordinary temperature, but tetrachloroethylene 
gradually blackens even at 0°, hexachloroethane being among the 
products. 


Tetrachlorodinitroethane. W. L. Arco, E. M. Jamegs, 
and J. L. Donnetty (J. Physical Chem., 1919, 23, 578—585. Com- 
pare Biltz, A., 1902, i, 417)—Tetrachlorodinitroethane is very 
soluble in liquid nitrogen tetroxide, and has pronounced toxic and 
lachrymatory properties. The optimum temperature for its pro- 
duction from dry liquid nitrogen tetroxide and tetrachloroethylene 
is 80°. [See, further, J. Soc. Chem. Ind., 1920, 82a.] J. K. 


Preparation of Ethyl Alcohol. Exexrriziritrswerk Lonza 
(Brit. Pat. 134521).—In the catalytic reduction of acetaldehyde to 
ethyl alcohol by means of hydrogen, the excess being returned to 
the operation by a circulating device (Brit. Pat. 120163), the pro- 
duction of ethyl ether as a by-product, and the gradual poisoning 
of the catalyst by the decomposition products of acetaldehyde, are 
avoided by circulating with the hydrogen an amount of oxygen not 
exceeding 0°3%. The temperature of the reaction chamber is main- 
tained between 90° and 170° by cooling, or preferably by using the 
hydrogen in such excess that it absorbs and removes the super- 
fluous heat of the reaction. Whereas without the use of oxygen 
the yield of alcohol fell after thirty hours nearly to zero, an average 
yield of 95% of the alcohol theoretically possible was obtained in a 
run extending over two hundred and eleven hours, in which 0°15% 
of oxygen was used. ‘This beneficial effect of the oxygen cannot be 
attributed to the complete oxidation of carbon monoxide, methane, 
etc., to the presence of which the injurious effect on the catalyst is 


ascribed. G. F. M. 


Melissyl Alcohol and Melissic Acid. A. HeipuscuKa 
and M. Gareis (J. pr. Chem., 1919, [ii], 99, 293—-311).—The 
formula for melissyl alcohol has been considered by some workers 
to be Cy,H,,-OH, by others C,,H,,,OH. The authors have therefore 
prepared a series of derivatives of melissyl alcohol from carnauba 
wax and from beeswax, and confirmed the view of Schwalb (A., 
1885, 962) that the alcohols from these sources differ. The former 
has the formula C,,H,,-OH, whilst that of the latter is C,,H,,*OH. 
The melting points of their respective derivatives were as follows 
(those of carnauba melissyl alcohol being quoted first): acetates, 
74° and 70°; benzoates, 69°5° and 66°; phthalates, 82° and 81°5°; 
monochloroacetates, 79°5° and 74°; phenylurethanes, 98° and 96°; 
chlorides, 67° and 65°; bromides, 68° and 67°; iodides, 69°5° and 
68°. Carnauba melissyl alcohol on oxidation by Hell’s process (A., 
1884, 1433) gave a melissic acid, Cyp)HgjO,, m. p. 90° (lead salt, 
m. p. 118°), whilst the acid, C,,H,.O,, from beeswax had m. p. 
88°5° (lead salt, m. p. 115°). The latter acid was also obtained by 
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hydrolysis of carnauba melissyl cyanide, which in an impure 
condition melted at 75°. 

Stiircke’s observation (A., 1884, 1280) that carnauba melissyl 
alcohol is accompanied by an alcohol, C,,H,;,0,m. p. 76°, was also 
confirmed. oO. Mx 


Phytochemical Reduction of Ketones. Biochemical 
Preparation of Optically Active Secondary Alcohols. 
C. Nevpere and F. F. Norp (Ber., 1919, 52, [B|, 2237—2248).— 
The authors find that the phytochemical reduction of the ketonic 
group is frequently possible both with aromatic and aliphatic 
ketones, and leads to the production of the corresponding secondary 
alcohols. Hydrogenation is more difficult than with the aldehydes, 
since it proceeds more slowly and less completely, and also requires 
more energetic conditions. The biological nature of the process is 
shown by the fact that the secondary alcohols are optically active, 
an asymmetric carbon atom being developed during the process. 
They have been isolated in the chemically pure condition, but the 
yields are poor (about 10%) and a considerable portion of the 
original material remains unattacked, and is subsequently removed 
by treatment with sodium hydrogen sulphite or hydrazine bases. 
They are not optically pure. Acetaldehyde is invariably also 
formed, the oxidative production of which is probably the comple- 
mentary process of the hydrogenation of the ketone. 

The mixtures were generally made from conductivity water 
2 litres) at 35—40°, sucrose (200 grams), yeast (200 grams) and 
the ketone (10—15 grams), and fermentation was allowed to proceed 
for three to six days, frequently followed by a second addition of 
sucrose and yeast and renewed fermentation. In this manner 
methyl ethyl ketone yielded d-methylethylearbinol, b. p. 99—100°, 
[a],, + 3°34°, methy] #-propyl ketone gave d-methyl ~-propylcarbinol, 
b. p. 117—119°, [a}j) +6°3°, D'® 0-810, methyl n-hexyl ketone 
yielded d-methylhexylearbinol, b. p. 177—179°, [a]j? + 2°85°, whilst 
d-methylnonylearbinol, b. p. 228—-229°, [a]i? +2°95°, and /-phenyl- 
methylcearbinol, b. p. 202—204°, [a|j’ —8°01°, were prepared from 
methyl nonyl ketone and acetophenone respectively. H. W. 


Phytochemical Reduction of Diketones. OC. Nevusere 
and F. F. Norp (Ber., 1919, 52, [B|, 2248—2254. Compare preced- 
ing abstract).—The authors find that diacetyl can be readily hydro- 
genated by biochemical methods, and that /-8y-butylene glycol is 
produced in yield which is regarded as satisfactory when the diffi- 
culties of isolation are taken into consideration ; the optical activity 
of the product is the more remarkable, since Harden and Walpole 
have found that the action of bacteria on a series of carbohydrates 
leads to a mixture of the racemic and meso-forms of the glycol. 
Under similar circumstances, benzil yields benzoin, which in the 
main is optically inactive, but which contains small amounts of 
Lbenzoin. Attempts to reduce benzil or benzoin to the correspond- 
ing glycol were unsuccessful. H. W. 
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Addition Catalysis by means of Diethyloxonium Salts, 
Oc. Ossian AscHan (Medd. K. Vetenskapsakad. Nobel- 


Inst., 1919, 5, No. 8, 1—32).—-Reference is first made to the use of 
ethereal solutions of hydrogen chloride in the synthesis of hydro- 
chlorides in the terpene series (compare A., 1916, i, 51), and it is 
pointed out that without the use of ethyl ether as catalyst tertiary 
pinene hydrochloride (Ofvers. Finska Vet-Soc. férh., 1914—1915, 
57, [A], No. 1) could not have been prepared. The results thus 
obtained with the ether—additive product of hydrogen chloride led 
the author to investigate the addition of water to unsaturated 
compounds by means of a mixture of absolute ether and sulphuric 
acid monohydrate. When this mixture is made there is a large 
development of heat, and when the two components are in equiva- 
lent quantities the resulting mixture is much more viscous than 
the sulphuric acid. It is concluded that diethyloxonium sulphate, 
OHEt,"0°SO,-OH, is formed, although neither it nor a salt could 
be isolated. 

The method of experiment was generally to dissolve the sul- 
phuric acid monohydrate in the molecular quantity of ethyl ether, 
or, if necessary, in an excess of ether, well cooling meanwhile, and 
then add the unsaturated compound in small portions at a time, 
again well cooling. In some experiments a further quantity of 
water was added to the sulphuric acid monohydrate. After keeping 
for some time the resulting mixture was poured into an excess of 
sodium carbonate solution and the products isolated by steam distil- 
lation and subsequent fractionation. 

The normal reaction would be represented by the equations: 


Et. _H CH CH 
) Ron = Et,9 [| ? ’ 
E> ?<o-s0,0H * Bq = B29+R<bi-0.s0,-08(Na) 284 


CH CH 
| . = | . Nz St 
R<in-6-80,-0Na + 42°=B<gy-0n + N8880e 


the aicohol being produced, but in some cases, possibly when the 
reaction mixture is poured into the sodium carbonate solution, 
fission of water takes place with reproduction of the original com- 
pound or an isomeride ; di- and poly-terpenes may also be produced. 

Camphene hydrate and santenol, which are among the lesser 
sensitive alcohols, are the main products of reaction from camphene 
and santene, but some of the original substances are re-formed, 
either as such or as diterpenes. The more sensitive alcohols, which 
should result from such substances as pinene, nopinene, etc., are 
not produced, either the original compound being re-formed or else 
a polymerisation product obtained. In the case of B-methyl-A?- 
butylene, the dipolymeride, diamylene, is readily obtained in an 
almost pure condition, together with smaller quantities of tertiary 
tsoamyl alcohol. 

Absolute ethyl ether and colourless concentrated nitric acid, when 
mixed in small quantities, give a mixture, which is stable for a 
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shert time. Diethyloxonium nitrate may be present in such a 
mixture. z. B. FP. 


Kephalin. VII. The Glycerophosphoric Acid of Kephalin. 
P. A. Levene and Ipa P. Rotr (./. Biol. Chem., 1919, 40, 1—16). 
—The generally accepted formula of kephalin presumes the exist- 
ence of glycerophosphoric acid in the molecule, but the experi- 
mental evidence produced so far in support of this supposition is 
not ccnvincing. The presence of glycerol in kephalin has been satis- 
factorily demonstrated (Foster, A., 1915, ii, 493). Theoretically, 
there are only two alternative ways in which glycerol may be 
attached to phosphoric acid, either directly with the formation of 
glycerophosphoric acid, or indirectly with the glycerol attached to 
the aminoethyl alcohol. If the latter condition existed, the amino- 
group of the kephalin molecule would not be free. Since it has 
been experimentally shown that the amino-group is free, it follows 
that the presence of glycerophosphoric acid in kephalin could have 
been accepted before the substance was actually isolated. 

The glycerophosphoric acid isolated from the hydrolysis of 
kephalin possesses an optical rotation of the same magnitude as the 
acid from lecithin, namely, [a]j? = —0°69°. This work establishes 
the fact that glycerophosphoric acid exists in kephalin, and that 
the acid is identical with that present in lecithin. The crude 
barium glycerophosphate from kephalin shows dextrorotation, 
which may account for the statement made by Frankel and Dimitz 
(A., 1909, i, 870) that the glycerophosphoric acids present in lecithin 
and kephalin are optical isomerides. The authors have now 
shown, however, that on purification the dextrorotation is lost. 
It is probably due to admixture of the barium glycerophosphate 
with a dextrorotatory product of intermediary hydrolysis. The 
authors are unable to confirm the observations of Willstiatter and 
Liidecke, who stated that the optical rotation of the glycerophos- 
phoric acid from lecithin differs according to the mode of prepara- 
tion. The maximum rotation for the glycerophosphoric acid from 
lecithin is found to be f[a]j’ —0°74°, a value lower than that 


recorded by Willstatter and Liidecke (A., 1904, i, 1067). 
J. C. D. 


The History of Zeise’s Mercaptan and its Name (1833). 
Paut Drereart (J. pr. Chem., 1919, [ii], 99, 281—292).—Histori- 
cal. J. K. 


Preparation of Ethylene Ethylidene Disulphide. Oskar 
Marrer (D.R.-P. 313650; from Chem. Zentr., 1919, iv, 617—618). 
—When the amorphous ethylene sulphides, (C, »H,S8),, m. p. 145° 
and 176° respectively (prepared by the action of ethylene chloride 
or bromide on aqueous or alcoholic solutions of alkali sulphides), 
are heated almost to dull redness in the absence of air, the main 
portion distils as ethylene ethylidene sulphide, leaving only an 
unimportant charcoal-like residue. Decomposition occurs more 
smoothly when a solid substance, such as a metallic sulphide, is 
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added to the ethylene sulphide and when a slow current of hydro- 
gen sulphide is sent through the apparatus. After being frozen 
out, the crude material is purified by passage through a tube loosely 
packed with fragments of porous pot and heated at about 300°. 
The vapours are collected in a well-cooled receiver. Ethylene 
ethylidene disulphide, after being shaken with aqueous alkali, is 
obtained as an almost colourless liquid, b. p. 172—173°, which is a 
good solvent for organic substances and may serve as a basis for 
pharmaceutical preparations. H. W. 


Volatility with Steam of Lower Fatty Acids in Dilute 
Aqueous Solution. Epcar J. Wirzemann (J. Amer. Chem. Soc., 
1919, 41, 1946-——1951).—The volatility in steam of formic acid, acetic 
acid, propionic acid, and butyric acid has been examined by distil- 
ling equivalent solutions (about 1%) and analysing the distillates. 
The volatility is shown to increase with increasing molecular weight. 
Thus the first fraction (20 ¢.c.) to distil over contains 6°92% of the 
acetic acid, 3°94% of the formic acid, 12°4% of the propionic acid, 
and 19°5% of the butyric acid, whilst the residue (15 c.c.), after 
distillation of 180 c.c., contains 36°8% of the formic acid, 18°6% of 
the acetic acid, 5°7% of the propionic acid, and 1°4% of the butyric 
acid. This behaviour is explained as due to the hydration of the 
acids to form stable complexes, which lower the vapour pressure 
of the solution. The addition of potassium chloride or magnesium 
chloride to solutions of formic or acetic acid increases the volatility 
of the acids. The increase in volatility depends on the concentra- 
tion of the salt, and also on its nature. Thus 0°5.V-potassium 
chloride has about the same effect as 0°2.V-magnesium chloride. 
Using a series of salts in 0°251/ quantities in formic acid solution, 
the volatility in steam is increased in every case, the order being 
an increasing volatility with decreasing electro-affinity of the 
metallic ion of the salt for the chlorides of potassium, sodium, 


barium, strontium, calcium, magnesium, and aluminium. The 
chlorides of iron, manganese, and copper are irregular in their 
action. J. F.S. 


The Chlorination of Methyl Formate and Chloroformate. 
V. Gricnarp, G. Rivat, and Ep. Ursain (Compt. rend., 1919, 
169, 1074—-1077. Compare Kling, Florentin, Lassieur, and 
Schmutz, this vol., i; 8).—Light exerts a marked influence on the 
chlorination of methyl chloroformate. In diffused light it is only 
the chloromethyl ester which is formed, bright sunlight being neces- 
sary for the formation of the di- or tri-chloromethyl ester. In ultra- 
violet light, the trichloro-ester is easily obtained. The effect of 
temperature is such that up to 110—112° the chlorination pro- 
ceeds smoothly, but at 113—114° it slackens very noticeably and 
at 117° decomposition begins to take place with the formation of 
carbonyl chloride. 

Catalysts, such as ferric chloride, antimony chloride, etc., are 
beneficial at first in the formation of the dichloromethyl ester, but 
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when a certain concentration is reached decomposition commences, 
and may continue indefinitely, as some of the perchloride becomes 
dissolved in the liquid and continues its action. W. G. 


The Chloro-derivatives of Methyl Formate and Methyl 
Carbonate. V. Gricnarp, G. Rivat, and Ep. Ursain (Compt. 
rend., 1919, 169, 1143—-1147. Compare this vol., i, 8, and pre 
ceding abstract)—A study of the properties of the chloromethyl 
chloroformates and of chloro-derivatives of methyl carbonate. 

Chloromethyl chloroformate, CICO,*CH,Cl, is a lachrymatory 
liquid and has b. p. 106°5°, D™ 1:456, n® 1°42857. Dichloromethyl 
chloroformate is a lachrymatory liquid, b. p. 46°/62 mm. and 111°, 
DY 1°558, ni 144322. Trichloromethyl chloroformate is less 
lachrymatory but more suffocating than the two preceding esters, 
and has b. p. 125--126°/748 mm., D™ 1°644, nF 1°45664. 

By moderate chlorination of methyl chloroformate in diffused 
sunlight trichloromethyl carbonate, b. p. 138°, D®5 1-297, 
n> 1°41160, is obtained as one of the products. Dichloromethyl 
methyl carbonate has b. p. 48—49°/18 mm., D! 1°412, n® 142852. 
Chloromethyl dichloromethyl carbonate, one of the products of the 
more intense chlorination of methyl chloroformate, has b. p. 96°/ 
45 mm. and 177—-179°, D8 1°553, nF 1°45414. Methyl trichloro- 
methyl carbonate has b. p. 59°5—60°/16 mm. and 161-—163°, 
D" 1:525, nF 1°44964. s-T'etrachloromethyl carbonate, b. p. 83°; 
19 mm. or 93—94°/20 mm., D'8 1°630, n? 1°46306, is one of the 
products of the chlorination of methyl chloroformate in a leaden 
vessel. By carrying the chlorination still further, hexachloro- 
methyl carbonate, m. p. 79°, is obtained. W. G. 


Properties of the Chloromethyl Chloroformates. ANpr& 
Kuine, D. Fiorentin, A. Lassteur, and E. Scumurz (Compt. 
rend., 1919, 169, 1166-—-1168).—A study of the physical and 
chemical properties of the mono-, di-, and tri-chloromethyl chloro- 
formates. 

The purest specimen of chloromethyl chloroformate contained 
8°6% of the dichloromethyl ester. It had b. p. 52°5—53°/100 mm. 
and 106°5—107°/700 mm., D’ 1°465. It is both lachrymatory and 
suffocating. It is quantitatively decomposed by water according to 
the equation Cl-CO,*CH,Cl+ H,O=H-CHO+CO,+2HCl, With 
alcohols it gives the corresponding mixed chloromethyl carbonates, 
and with sodium phenoxide it gives phenyl chloromethyl carbonate, 
b. p. 122—124°/13 mm., D*3 1°255. Anhydrous aluminium or ferric 
chloride decomposes chloromethyl chloroformate at 70°, giving 
carbonyl chloride. 

Dichloromethyl chloroformate has b. p. 54—55°/100 mm. and 
110—111°/700 mm., D™ 1°560. On hydrolysis it yields carbon 
monoxide, carbon dioxide, and hydrogen chloride. With alcohols 
it gives the mixed dichloromethyl carbonates, and with sodium 
phenoxide phenyl dichloromethyl carbonate, m. p. 14°5°, b. p. 
124—125°/14 mm., D! 1°34, 
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Trichloromethyl chloroformate has b. p. 49°/50 mm. and 127°; 
750 mm., D™ 1°653. Its general properties resemble those of car- 
bonyl chloride. On hydrolysis it gives carbon dioxide and hydrogen 
chloride, and with aniline water it yields s-diphenylcarbamide. 
With alcohols it gives the mixed trichloromethyl carbonates, and 
with sodium phenoxide yields phenyl trichloromethyl carbonate, 
m. p. 166°. 

Anhydrous aluminium or ferric chloride decomposes it, giving 
carbon tetrachloride and carbon dioxide. G. 


Determination of the Position of the Double Linking 
and its Transposition in some Unsaturated Compounds. 
(Mutez.) A. C. Noorpuyn (Rev. trav. chim., 1919, 38, 317—344). 
The method adopted was to convert the unsaturated compound into 
its ozonide and decompose this by boiling it with water, the result- 
ing aldehydes being, if necessary, oxidised to the acids for purposes 
of identification. By this method Goldsobel’s formula for ricinoleic 
acid, CH,*[CH,]|,;-CH(OH)-CH,-CH:CH-[CH,],-CO,H (compare A., 
1895, 81), has been confirmed. Further evidence in support of this 
was obtained by the ozonisation of castor oil and subsequent decom- 
position of the ozonide. One of the products of this action, after 
oxidation, was the glyceride of azelaic acid, 

CsH,(O-CO-[CH,];CO,H),, 
D® 1-0377, » 1°4693. Similarly, undecenoic acid was shown to have 
the formula CH,:CH-[CH,!,-CO,H, and one of the products of 
decomposition of its ozonide was the semi-aldehyde of sebacic acid, 
m. p. 126°, giving a semicarbazone, m. p. 168°. 

Three unsaturated hydrocarbons, octylene, decylene, and hepta- 
decylene, were prepared by the method of Grosjean (compare A., 
1892, 691) by heating the barium salt of the next higher acid with 
sodium ethoxide, and it was shown by the ozonide method that the 
products, in every case, were mixtures of isomeric hydrocarbons. 
Similarly, the B-octylene of Kahlbaum, prepared by the action of 
zine chloride on secondary octyl alcohol, was shown to be a mixture 
of isomerides. 

By the fusion of oleic acid with potassium hydroxide there is 
formed not only acetic and palmitic acids, but a number of higher 
homologues of acetic acid and lower homologues of palmitic acid. 
Under similar conditions elaidic acid also gives a mixture of acids. 


W. G. 


Ghedda or East Indian Wax. II. Its Acids. A. Lipp 
and Evcen Kovacs (/. pr. Chem., 1919, [ii], 99, 243—255. Com- 
pare A., 1912, i, 675)——The residue of potassium salts, after 
removal from the wax of alcohols and hydrocarbons in the manner 
previously described, furnished a mixture of acids, of which one 
was sparingly soluble in ether (see following abstract). From the 
remainder, after removal by steam of small amounts of formic and 
butyric acids, margaric acid and a previously unknown hydroxy- 
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margaric acid were separated by fractional extraction with light 
petroleum. 

Hydroxymargarie acid, Cy,7H 3,03, m. p. 58°, could not be distilled 
under reduced pressure. It was characterised as a normal acid by 
conversion into margaric acid through the action of hydriodic acid 
successively at 100° and at 200—-220°. The intermediate iodomar- 
garic acid was only obtained impure in the form of needles, m. p. 
41°5°. 


Ghedda or East Indian Wax. III. Hydrocarbons and 
Acids. A. Lipp and E. Casimir (J. pr. Chem., 1919, [ii], 99, 
256—258).—The wax contains i nC 48% of ceryl alcohol, 
7% of hydrocarbons (5% of heptacosane, 2% of hentriacontane, with 
traces of a hydrocarbon of low melting point), 24—25% of hydroxy- 
margaric acid, m. p. 55—56° (see preceding abstract), 1°5—2% of 
an isomeric hydroxymargaric acid, m. p. 71—72°, 9—10% of 
margaric acid, 8—9% of palmitic acid, 2% of ‘“‘Ghedda” acid, and 
1% of cerotic acid with traces of formic, acetic, and butyric acids 
and tarry matter. Cerotic and ghedda acids are present mainly in 
the free condition, the others in the form of their cery] esters. 

“ Ghedda” acid, to which the formula C,,H,¢O, is provisionally 
ascribed, m. p. 94°5—-95°, forms mossy aggregates of white needles. 
Its sparing solubility in ether and that of its potassium salt in 
alcohol permit its separation from the other acids present. It 
differs from melissic acid, but is possibly — with an acid 
obtained by Schalfeieff (this Journ., 1877, i, 454; compare, how- 
ever, Nafzger, A., 1884, 1297). 

Hydrox ymar garic acid, C,,H3,03, m. p. 71—72°, forms needles or 
leaflets, and was isolated from the last light petroleum extracts 
of the mixed acids (see preceding abstract). Its calcium salt, 
Ca(C,-H,,03),, forms small, spherical nodules. 

The hydrocarbon previously described (Lipp and Kuhn, A., 1912, 
i, 675) as CypH,., m. p. 70°, is now found to have m. p. 68—68°5°, 
and considered to be hentriacontane, C;,H,,, from its resemblance 
to the hydrocarbon obtained by Krafft from palmitone (A., 1882, 
1272) and its identity with that prepared by Popp (Diss., Tech. 
Hochschule, Munich, 1916), by reducing myricyl alcohol, which, on 
the other hand, he oxidised to melissic acid, at the same time estab- 
lishing the formula C;,H,,O0, for this acid (but see Heiduschka and 
Gareis, this vol., i, 134). Also the hydrocarbon, C,,H;,, m. p. 
58°, is now found to have m. p. 59°5°, and considered to be hepta- 
cosane, C,;H;,, from its similarity to the hydrocarbon obtained 
from myristone by Krafft (/oc. cit.). J. K. 


Crystallographic Investigation of the Dichlorosuccinic 
Acids. G. Aminorr (Arkiv Kem. Min. Geol., 1917-18, 7, 
No. 9, 1—11).—The optically active dichlorosuccinic acids have 
m. P. a and D! 1°820. They are monoclinic-sphenoidal 
[a:b :¢=2°3351:1:2°3754, and B=101°30/]. Twinning takes place 
along the plane ¢{001}, cleavage parallel with x{101}, and optical 
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extinction parallel to the edges [(100):(001)] and [(001):(011)]. 
The plane of the optical axis is parallel with {010}. 

The racemic acid has m. p. 174—175° and D" 1°844. The crystals 
are monoclinic-prismatic, [a:b:c=0°5846:1:0°5994 and B= 
100°46’]. Cleavage takes place parallel to the axes #{101} and 
6{010}, and optical extinction parallel with the edges [(100) :(001)}] 
and [(001):(010)]. The optical axis is parallel with 4{010}. It is 
not certain from the results whether the racemic acid is a true 
racemate. 

mesoDichlorosuccinic acid has m. p. 217—-218°. The crystals are 
monoclinic and needle-shaped, but they were not well enough 
developed to determine the crystallographic constants. T. 8S. P. 


Apparatus for the Electrolytic Decomposition of Organic 
Acids at Low Temperature and with Small Volumes of 
Liquid. Electrolytic Decomposition of the Alkali Salts 
of Citraconic Acid. F. Henrica and Wituetm Scaenk (Ber., 
1919, 52, [B], 2120—2125).—The apparatus consists of a small 
flask, the bottom of which has been removed and the neck of which 
is provided with a cork holding a small inverted tube. The latter 
serves the two-fold function of diminishing the size of the apparatus 
to the required extent and of allowing efficient cooling by the intro- 
duction of a stream of cold water into the tube. As anode, a stout 
platinum wire or, preferably, a platinum gauze, is placed in close 
proximity to the tube. The cathode consists of a piece of nickel 
gauze. ‘The apparatus is conveniently kept at a temperature of 
25—40°. A gas-holder of the type previously recommended by 
Henrich (A., 1909, ii, 66) is used for collection of the anode gases, 
and arrangements are also described which permit the analysis of 
these gases at any desired moment. 

Electrolysis of concentrated, faintly alkaline solutions of potass- 
ium citraconate yields a mixture of oxygen, carbon dioxide, and 
allylene at the anode, the proportion of the latter increasing with 
increasing strength of current. Its production is also favoured by 
high concentration and low temperature, and is found to depend 
on the particular alkali salt used; the yields increase from lithium 
through sodium and potassium to rubidium, and then decline to 
cesium. The authors consider that this behaviour supports the 
conception of Fichter and Krummenacher (A., 1918, i, 369) that 
electrolytic decomposition of organic acids is an oxidation process 
rather than the purely ionic hypothesis of Crum-Brown and 
Walker. H. W. 


Electrolytic Decomposition of Glutaconic Acid.  F. 
Henricu and Anotr Herzoc (Ber., 1919, 52, [B], 2126—2130).— 
The electrolytic decomposition of alkaline solutions of potassium 
glutaconate in the apparatus described in the preceding abstract 
leads to the formation of acetylene, acraldehyde, carbon monoxide, 
and carbon dioxide at the anode, these appearing to be the sole 
products of the action; the mechanism of the change has not been 
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fully elucidated, but the results appear to support the oxidation 
theory of electrolytic decomposition advanced by Fichter and 
Krummenacher (A., 1918, i, 369). H. W. 


Glutaconic Acid. III. Condensation of Sodioformyl- 
acetic Ester with Cyanoacetic Ester. P. E. VERKADE 
(Vers. Akad. Wetensch. Amsterdam, 1919, 27, 1130—1139).—The 
product of reaction of these two substances is not ethyl a-cyano- 
glutaconate, as stated by other workers, but probably ethyl ww/-di- 
cyano-] :3-dimethyleyc/obutane-w : w! :2:4-tetracarboxylate. 
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Preparation of Gluconic Acid. A. Herzretp and G. 
Lenart (Zeitsch. Ver. deut. Zuckerind., 1919, 122—128).—Kiliani 
and Kleemain’s method (A., 1884, 993) has been modified in the 
following manner, so that the use of lead compounds for the 
elimination of the hydrobromic acid is obviated, the object in view 
being the elaboration of a technical process for the preparation of 
a substitute for vegetable acids. One part of dextrose (from 
starch), dissolved in 5 parts of water, is shaken in a closed vessel 
with 1 part of bromine until the disappearance of the latter. 
Oxidation is generally complete after twenty-four hours, at the end 
of which time the excess of bromine is distilled off in a vacuum, 
the temperature of the water-bath being about 50°. Heating is 
continued until the liquid commences to be coloured, when it is 
diluted with about 350 times its volume of water, and the hydro- 
bremic acid neutralised by sodium carbonate. An excess of calcium 
carbonate is added gradually at a temperature of 90° (during which 
operation any lactone formed during distillation is transformed), 
and after two or three days the calcium salt separates out, and 
is recrystallised. By working up the mother liquors an almost 
quantitative yield may be obtained. If invert sugar is used in 
place of dextrose, the unchanged levulose may be either precipi- 
tated as its insoluble calcium salt or converted into levulic acid by 
boiling with dilute mineral acid. J. P. O. 


The Hydrates of Heptaldehyde. (Mlle.) A. C. Noorpuyn 
(Rec. trav. chim., 1919, 38, 345—350).—An examination of the 
system heptaldehyde—water shows the existence of a monohydrate 
and a dihydrate. No evidence of the existence of the hemihydrate 
described by Bussy (A nnalen, 1846, 60, 247) could be obtained. 

W. G. 


The Stabilisation of Acraldehyde. IV. Compounds 
Acting as Stabilisers against the Formation of Disacryl. 
CuaRLes Movurev, Cuartes Durraisse, and Paut Rosin (Compt. 
rend., 1919, 169, 1068—1072. Compare A., 1919, i, 574; this vol., 
i, 10).—A study of the products present in the various fractions 
obtained by the fractional distillation of acraldehyde prepared by 
the dehydration of glycerol with potassium hydrogen sulphate shows 
that benzoic acid exerts a marked but variable stabilising action. 
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Phenol, found in some of the fractions, is also a stabilising agent, 
but its activity is relatively feeble. W. G. 


The Stabilisation of Acraldehyde. V. Stabilising 
Action of Substances with a Phenolic Group. CHARLEs 
Movurev, CuHartes Durraisse, Paut Rosin, and JEAN POUGNET 
(Compt. rend., 1920, 170, 26—31. Compare preceding abstract).— 
It has previously been shown that both phenol and benzoic acid 
exert a marked stabilising action against the formation of disacryl 
from acraldehyde. The study has now been extended to other 
phenols and certain hydroxy-acids. 

‘Of the monohydroxyphenols examined, a-naphthol shows the 
strongest stabilising action, and the presence of several hydroxy- 
groups attached to ring carbon atoms causes a notable increase in 
the stabilising power, except when two hydroxy-groups are in the 
meta-position to one another. The action of the various hydroxy- 
benzoic acids is intermediate between that of the phenol and that 
of benzoic acid itself. Unlike the phenols, their methyl ethers or 
their acetyl derivatives show little or no stabilising action. Simi- 
larly, the alcohols and the polyhydric alcohols do not exercise any 
stabilising action. Not only do the polyphenols inhibit the forma- 
tion of insoluble resin (disacryl) from acraldehyde, but they also 
exercise a similar inhibiting action against the formation of soluble 
resin, even when the phenol is only present to the extent of 1 in 
4000. W. G. 


Oxidation of Mannitol by Nitrous Fumes. E. Vorotex 
and C. Kravuz (Zeitsch. Zuckerind. Bihm., 1919, 48, 577—580).— 
In the hope of finding a reagent which will effect the oxidation of 
polyhydric alcohols to either aldehydic or ketonic substances exclu- 
sively, the authors have investigated the action of nitrous fumes on 
an aqueous solution of mannitol; oxidation occurs slowly (but can 
be accelerated by the addition of a small quantity of a ferrous salt) 
and leads to the formation of a mixture of mannose and levulose. 


H. W. 


Oximes of Rhodeose and Fucose. E. Vorotex (Zeitsch. 
Zuckerind. Bihm., 1919, 48, 572—574).—Rhodecoseoxime, m. p. 
188—189°, is obtained in 97% yield by the action of Wohl’s 
hydroxylamine solution on an aqueous solution of rhodeose ; fucose- 
oxime is similarly prepared, and has m. p. 188—189° when rapidly 
heated. When treated with acetic anhydride and sodium acetate, 
each oxime yields the same acetylrhodeononitrile, m. p. 177—178°, 
whilst, in addition, a substance, m. p. 115—116°, which does not 
appear to be an acetyl-nitrile, is obtained as by-product from 
rhodeoseoxime. isoRhodeose, in sharp contrast to rhamnose, 
rhodeose, and fucose, does not yield a sparingly soluble oxime. 


H. W. 


Action of Braun's Dihydrazine on certain Methyl- 
pentoses. E. Vorotex (Zeitsch. Zuckerind. Béhm., 1919, 43, 
It has been shown by von Braun that diphenyl- 
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methanedimethylhydrazine does not react with ketonic sugars, but 
yields hydrazones with arabinose, rhamnose, galactose, and man- 
nose, but not with xylose or dextrose; in a private communication 
to the authors he has suggested that this difference in behaviour of 
aldoses is connected with the spatial arrangement of the hydrogen 
and hydroxyl groups around the three asymmetric carbon atoms 
adjacent to the aldehydic group, and that when these groups occupy 
alternate positions (annexed formula) there is no 
H OHH tendency towards the formation of a hydrazone. 
~‘'—'—C-CHO This hypothesis has been tested and confirmed at 
' . 4 the instances of rhodeose, fucose, and isorho- 
VH H OH deose, since the former two readily give hydr- 
azones, m. p. 218° and 221° (partial decomp.) 
respectively, whilst the last-named does not react with Braun’s 
dihydrazine. H. W. 


Thiodisaccharides from Galactose. Wi tHeLm ScHNEIDER 
and ANNEMARIE Beutuer (Ber., 1919, 52, [B], 2135—2149).—The 
observation that certain saccharoses react more readily with hydro- 
gen sulphide in pyridine solution than does dextrose has led the 
authors to an extended examination of the behaviour of d-galactose 
in the hope of elucidating the constitution of the thio-derivatives. 

When a solution of ¢-galactose in ice-cold pyridine is repeatedly 
saturated with dry hydrogen sulphide with exclusion of air and 
the product js worked up as already described in the case of 
dextrose (A., 1916, i, 791) and converted into the silver salt, a 
product is obtained which contains, as in the case of the dextrose 
derivative, more than one atom of sulphur for each atom of silver. 
During the course of the initial action, however, a crystalline pre- 
cipitate is observed to separate, which has the composition 
C)2H0;)83,3C;H;N, and readily passes by loss of pyridine 
into trithiodigalactose, 

OH-CH,-[CH-OH]|,-CH(SH):S:CH(SH)-[CH-OH],-CH,-OH. 
The latter melts somewhat indefinitely between 139° and 142°, and 
is readily decomposed even by solution in water or aqueous pyridine. 
Protracted boiling with water converts it into galactose. The 
specific rotation could not be accurately determined on account of 
its instability ; solutions in aqueous pyridine are initially levorota- 
tory, but rapidly change in sign, probably owing to a more or less 
complete hydrolysis of trithiogalactose to galactose. When an 
aqueous solution is treated with silver nitrate, silver sulphide is 
immediately precipitated, so that the isolation of a silver salt is 
impossible. Confirmation of the formula attributed to trithio- 
digalactose is found in its conversion into a dodeca-acetyl derivative, 
leaflets, m. p. 157°, [a]j’ + 24°8°, in acetylene tetrachloride solution. 

The quantity of the crystalline compound which separates only 
corresponds with a small amount of the original material; further 
precipitations were therefore effected by the regulated addition of 
ether to the filtrate, whereby a product, needles, m. p. 183—184°, 
which has also the composition of a trithiodisaccharose, was isolated ; 
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this is possibly either an isomeride or a disulphide oxidation 
product of trithiodigalactose. 

The isolation of a trithiodisaccharose affords an obvious explana- 
tion of the high sulphur content of the thio-sugars and their silver 
salts. 

The contrast between the stability of the sulphur atom in thio- 
isotrehaiose (Schneider and Wrede, A., 1917, i, 540) and the insta- 
bility of trithiodigalactose has led the authors to prepare thio- and 
seleno-digalactose, which are found to be perfectly stable sub- 
stances ; thus octa-acetylthiodi-d-galactose, colourless, slender needles, 
m. p. 200°, [a]i? —5°72° or —6°08°, in acetylene tetrachloride solu- 
tion, is prepared by the interaction of bromoacetylgalactose on an 
alcoholic solution of potassium sulphide, and is transformed by 
methyl-alcoholic ammonia into thiodi-d-galactose, Cy.H 0,8, 
colourless, pointed needles, m. p. 230°, [a]j’? —41°86° in aqueous 
solution. The latter substance closely resembles thio/sotrehalose in 
chemical properties; with mercuric chloride solution it yields a 
white precipitate, 2HgS,HgCl,. Similarly, octa-acetylselenodigalac- 
tose crystallises in small, colourless needles, m. p. 202°, [a]? — 13-4° 
or —12°5° in acetylene tetrachloride, and is converted by methy]- 
alcoholic ammonia into s¢e/enodi-d-galactose, slender needles grouped 


in clusters. m. p. 228°, [a]{? —36°6° or —37°6° in aqueous solution. 
H. W. 


Action of Hydrogen Sulphide on Sugars. II. Witnetm 
ScuneipeR and Ortinie SrienteR (#er., 1919, 52, {[BI, 
2131—2135).—A further study of the action of hydrogen sulphide 
on dextrose and other sugars in pyridine solution (compare 
Schneider, A., 1916, i, 791). 

The proportion of sulphur which enters the dextrose molecule is 
found to increase with the duration of the action and with increas- 
ing concentration of hydrogen sulphide, so that it appears that 
the system tends towards an equilibrium between unchanged and 
thio-sugar, water and hydrogen sulphide. Under suitable condi- 
tions, the dextrose molecule can combine with considerably more 
than one atom of sulphur. 

Among the hexoses, /-galactose, /-mannose, and d-fructose react 
considerably more rapidly with hydrogen sulphide than does 
dextrose and absorb more than one atom of sulphur for each 
molecule; the behaviour of /-rhamnose and /-arabinose is similar. 
Lactose and maltose, on the other hand, only react very slowly, 
whilst a-methylglucoside and mannitol do not yield thio-com- 
pounds. The slight activity of penta-acetylglucose is probably due 
to the preliminary loss of one or more acetyl groups. The ability to 
yield thio-derivatives appears to depend on the presence of a 
reactive ketonic or aldehydic group in the molecule. H. W. 


Action of Reducing Agents on the Chloraloses. M. 
Hanriot and Anprié Kuine (Ann. Chim., 1919, [ix], 12, 129—150). 
—When the chloraloses are heated with ammonia in solution in 
perfectly dry methyl alcohol in sealed tubes at 150° for four to 
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six hours, one of the three atoms of chlorine is replaced by hydro- 
gen, giving products which the authors name dechlorochloraloses. 
With benzoyl chloride these compounds give dibenzoyl derivatives. 
Thus f-chloralose gives dechloro-B-chloralose, CgH,OgCl,, m. p. 
156—157°, [a], —10°57°, giving a dibenzoyl derivative; a-chlor- 
alose gives dechloro- a-chloralose, m. p. 165°, [a], +9°96°, giving a 
dibenzoyl derivative, m. p. 146°. B- Galactociiloralose gives the 
compound, CyH,.0, Cl, occurring in two forms, one having m. p. 
96°, the other m. p. 133°; both have [a],, —29°20°, and give a 
dibenzoyl derivative, m. p. 116°. @-Arabinochloralose gives the 
compound C,H,O0;Cl,, m. p. 88—89°, [a], —19°72°, giving a 
dibenzoyl derivative, m. p. 90°5°. 

On oxidation with nitric acid dechloro-£-chloralose gives a mix- 
ture of a lactone and an acid, from which, by the action of am- 
monia, dechloro-B8-chloralamide, C;H,O;Cl,,CO-NH,, m. " 
161—162°, is obtained. Under similar conditions dechloro-8-galac- 
tochloralose on oxidation only yields mucic acid. Dechloro-8-arabino- 
chloralose yields an acid, C;H,O,Cl,, m. p. 215°. 

When hydrolysed with hydrochloric acid the dechlorochloraloses 
simply split up, giving the sugar and dichlorcacetaldehyde. The 
dechlorochloraloses may be more easily obtained, and with better 
yield, by the reduction of the corresponding chloralose with alumin- 
ium amalgam in neutral or acid aqueous alcoholic solution, or with 
a zinc—copper couple or zine and sulphuric acid, or by electrolysis 
in acid solution. When reduced in alkaline solution, as by the 
action of sodium amalgam, the a- and #-chloraloses derived from 
dextrose each lose two atoms of chlorine, yielding respectively bide- 
chlorogluco-a-chloralose, CgH,,0,Cl, m. p. 168°, giving a dibenzoyl 
derivative, m. p. 149°; and hidechlorogluco-B-chloralose, m. 
166°, giving a dibenzoyl ‘derivative, m. p. 146°. On oxidation, the 
former of these two compounds gave oxalic and saccharic acids, 
whilst the second gave a /actone, C;H,O;Cl, isolated as its hydr- 
azone, C,H,O;C1,N,H,, m. p. 170°. 

Attempts to remove the third atom of chlorine from the 
chloraloses by reduction were not successful. W. G. 


Catalytic Hydrogenation of Lactose. J. B. SENpDERENS 
(Compt. rend., 1920, 170, 47—-50).—A repetition of Ipatiev’s work 
on the catalytic hydrogenation of lactose in aqueous alcoholic solu- 
tion in the presence of nickel and nickel oxide (compare A., 1913, 
i, 10). It is now shown that if the catalyst is only slightly active, 
the reaction ceases when the aldehyde group is reduced to the group 
‘CH,°OH, and the author has isolated the resulting compound, 
which he calls lactosito/, 


OH-CH,:[CH-OH],:CH,-0-CH-[CH-OH],-CH-CH(OH)-CH,:OH. 
ateenten ¢ send 


This compound has m. p. 78°, [a], +12°2°, and crystallises with 
1H,O. On hydrolysis with dilute sulphuric acid it yields sorbitol 
and galactose. 

If in the hydrogenation a more active catalyst is used, the action 
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proceeds further, the acetal group being attacked, hydrolysis occurs, 
and the resulting products are dulcitol and sorbitol. W. G. 


Isolation of Inulin and Levulose from Plant Sap. 
Arnotp DanieL (D.R.-P. 313986; from Chem. Zentr., 1919, 
iv, 665).—The process depends on the addition of strongly alkaline 
substances in the warm, whereby the harmful non-inulin sub- 
stances are partly precipitated and partly converted into a harm- 
less form; the concentration of the alkali is to be so chosen that 
a further precipitation does not occur on treatment of the sap. 
The preparation of inulin from dahlia tubers by means of alkali 
hydroxides, or carbonates, or alkaline earths is described. Pure 
inulin may also be converted into pure levulose and other 


degradation products of inulin, such as caramel and dextrin. 
H. W. 


Chemical Structure of the Lignin of Spruce Wood. 
Peter Kuason (Arkiv Kem. Min. Geol., 1917, 6, No. 15, 1—21). 
—Spruce wood has previously been shown to consist approximately 
of: 50% cellulose, 16% other carbohydrates, 30% lignin, and 4% of 
other substances. Since the “other carbohydrates” have become 
of great practical importance, the name “lignosans’”’ is suggested 
for them. 

The composition of lignin has previously been derived from a 
study of barium lignosulphonate and found to be Cy,H,,O,,; (com- 
pare A., 1908, i, 717, the composition then being wrongly given as 
CyHys0,,). Caletum lignosulphonate, CyHy,0,.8.Ca, has now been 
prepared; it apparently contains one molecule more water than 
the barium salt, and gives a cryoscopic molecular weight of 
1628—1753, so that it forms double molecules in aqueous solution. 
Lignin would then have the composition 

Cy H4,0),8,Ca—Ca(HS03), = CypH 4.00, 
that is, it results from the condensation of 1 mol. of coniferyl alcohol 
and 3 mols. of hydroxyconiferyl alcohol with the loss of 3 mols. of 
water. (This composition is apparently taken as preferable to that 
obtained from the barium salt.) Naphthylamine lignosulphonate 
is readily obtained as a yellow, sandy powder by precipitating 
a solution of the calcium salt with naphthylamine hydrochloride. 

When the mother liquors, from which the above calcium salt 
has been precipitated, are heated with naphthylamine hydro- 
chloride, a naphthylamine lignosulphonate, C,H O48 .N5, different 
from the above, is precipitated. This can be considered as made 
up of: 1 mol. of coniferyl alcohol, 1 mol. of hvdroxyconiferyl 
alcohol, 1 mol. of caffeic acid, 2 mols. of H,SO,, and 3 mols. of 
naphthylamine, the condensation of the first three components 
taking place with the loss of 3 molecules of water. The lignin form- 
ing the basis of this salt would thus have the formula C,,H.,O,, and 
contain two methoxy-groups. Assuming that the lignin of wood is 
made up of an equal number of molecules of the two above lignins, 
its formula would be C, oH,.0.,, with six methoxy-groups, and such 
a composition agrees very well with analytical data. 
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It is suggested that the condensations above mentioned take 
place between the hydroxyl of an allyl alcohol group and the 
phenolic hydroxyl in another molecule, and so on, lignin thus 
being built up on the same principle that holds for polysaccharides 
and albumins. 

The reason for including caffeic acid in the building up of the 
lignin C.9H,,O, is that an acid residue must be present to account 
for the third molecule of naphthylamine in the salt, the other two 
molecules being bound by the sulphurous acid. Plant products are 
often substituted benzene derivatives, the first position being occu- 
pied by allyl alcohol or acrylic acid residues, whilst the positions 
3, 4, and 5 are occupied by hydroxyl or methoxyl groups; caffeic 
acid is such a derivative. 

The results obtained by the dry distillation of wood are in agree- 
ment with the above deductions, and all known facts agree with 
the assumption that lignin from spruce wood results from the con- 
densation of methylated hydroxycinnamyl! alcohols or the corre- 
sponding aldehydes and acids, which are substituted similarly to 
protocatechuic acid. 

Combinations of lignin and sulphite have the character of 
tannins, and lignin can be considered to be an insoluble tannin. 

Investigation of the molecular weight of the above-mentioned 
calcium lignosulphonate by the ebullioscopic method gives the 
value 982 (theory, 916), so that at the boiling point it is not asso- 
ciated ; the potassium salt gave similar results. Lignin prepared 
from spruce wood by digesting it with alcoholic sulphuric acid and 
removing the fat and resin with light petroleum gave a molecular 
weight of 650 in glacial acetic acid, as compared with the theoretical 
value 714 for CyH,.O,., that is, in agreement with the formula for 
the lignosulphonate. 

Experiments on the behaviour of coniferin and coniferyl alcohol 
towards acid sulphites gave results in agreement with the assump- 
tion that lignin contains aromatic nuclei of the same structure as 
coniferyl alcohol, together with side-chains of the same constitution 
as allyl alcohol. The lignin reactions (compare A., 1908, i, 717), 
which are also given by calcium lignosulphonate after treatment 
with alkali, point to the same conclusion. 

The final conclusion of the author is that lignin in wood is built 
up from pentoses, as the following equation, which gives dihydroxy- 
cinnamyl alcohol, indicates: 2C;H,O;=C,H,,0,+5H,O +CO.,,. 
The methylation of the phenolic groups may be brought about by 
formaldehyde, R-OH +CH,O=R-OCH,+0, the oxygen liberated 
then changing RH into R- -OH, and also oxidising allyl alcohol com- 
plexes into the corresponding aldehydes and acids, thus giving the 
complexes shown to be present in lignin. =. me 


Preparation of Hexamethylenetetramine Dinitrate. 
ZENTRALSTELLE FUR WISSENSCHAFTLICH-TECHNISCHE UNTERSUCH- 
UNGEN (D.R.-P. 298412; from Chem. Zentr., 1919, iv, 498—499).— 
Solid hexamethylenetetramine is added, preferably with cooling, to 
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dilute aqueous nitric acid, which may contain sulphuric acid. 
Separation of the sa/t occurs so completely (about 95% of that theo- 
retically possible) that the reaction may be applied immediately to 
the precipitation of nitric acid from its aqueous solution. H. W. 


Reduction of Methylene-blue by Glycine. Frirepricn 
Hasse (Biochem. Zeitsch., 1919, 98, 159—177).—Glycine reduces 
methylene blue in alkaline solution. Other amino-acids do not give 
this reaction. Quantitative estimations show that acetaldehyde and 
dextrose give a weaker, creatine, catechol, and resorcinol an equal, 
and glucosamine and to a much greater extent adrenaline and 
quinol a higher reduction than glycine. These observations 
are discussed in relation to the Strecker-Traube reactions. 


8. 8. Z. 


Calcium Haloid Salts of Carbamide and Asparagine. 
Yuzuru Oxupa and Kiyosar Fusiwaxa (J. Tokyo Chem, Soc., 
1919, 40, 404—-412).—-Carbamide and asparagine form double com- 
pounds with calcium haloids, which are easily crystallised. Thus 
the compound, Cal,,6CO(NH,)., m. p. 168—169°, hexagonal plates 
having a bitter taste, is obtained by passing hydrogen sulphide into 
a mixture of powdered calcium carbonate, iodine, and a little water 
until the iodine has dissolved, removing the excess of carbonate, 
and adding carbamide to the filtrate, which is then made slightly 
alkaline with lime-water ; the crystals are obtained by concentrating 
the solution, and are recrystallised from water or alcohol. Other 
compounds described are: CaBr,,6CO(NH,)., m. p. 146°, hexagonal 
plates; CaCl,,4CO(NH.)., hygroscopic, hexagonal crystals; 
Cal,,C,H,O,N,,4H,O, m. p. 136°; CaBr,,C,H,O,N,,4H,O; and 
CaCl,,C,H,O,N,,4H,O, m. p. 67°, hygroscopic, columnar crystals. 

CuemMIcaL ABSTRACTS. 


Transformation of Asparagine into the Dipeptide of 
Aspartic Acid. C. Ravenna and G, Bostnetii (Atti R. Accad. 
Lincei, 1919, [v], 28, ii, 113—117).—When ordinary /-asparagine is 
subjected to prolonged boiling in aqueous solution, it undergoes 
partial racemisation (compare Pringsheim, A., 1910, i, 303; ii, 437). 
From the inactive asparagine separable from the solution by ecrystal- 
lisation, the d-isomeride may be obtained pure by dissolving a little 
magnesium sulphate and potassium and calcium hydrogen phos- 
phates in the 2% aqueous solution and leaving the latter exposed 
for fifteen days to the air at the ordinary temperature; the mould 
which develops on the liquid rapidly attacks the /-asparagine, and 
the d-asparagine may afterwards be crystallised out. 

The mother liquors from the inactive asparagine yield no further 
crystals, but are found to contain the dipeptide of aspartic acid 
(asparagylaspartic acid) (compare Fischer and Koenigs, A., 1907, 
i, 486), CO,H-CH,*CH(NH,)-CO-NH:CH(CO,H)-CH,-CO,H. The 
latter may be purified by heating it in an open vessel for some hours 


ORGANIC CHEMISTRY. i. 151 


at 210°, this treatment converting it into diketopi perazinediacetic 
ne 


CH,—CH-N—--¢0 


A 
fa cal, sb or, more probably, cog <0 | 


H 
UC O=— -N UH——CH, 


which neither melts nor decomposes at 320°; by baryta water in the 
cold this anhydride is transformed into asparagylaspartic acid. 

In view of the widespread occurrence of asparagine in plants and 
the importance of the polypeptides in relation to the synthesis of 
proteins, it seems possible that the ready formation of the dipeptide 
of aspartic acid from asparagine may play a part in vegetable meta- 


bolism. = ae B- 


Transformation of Ammonium Malate into the Dipeptide 
of Aspartic Acid. ©. Ravenna and G. Bosinecir (Atti R. 
Aecad. Lincei, 1919, [v], 28, ii, 137—-139).—The composition and 
characters of diketopiperazinediacetic anhydride (compare precedin 
abstract) indicate the identity of this compound with that shtalond 
by Dessaignes (Beilstein, 3rd edition, I, 1389) by heating ammonium 
hydrogen malate, and described in the older literature as fumar- 
imide The conversion of the latter compound into the dipeptide of 
aspartic acid by the action of baryta solution in the cold confirms 
the identity. a 


Chloroacetates of S-Alkylthiocarbamides. Jonn Tay.or 
(T., 1920, 117, 4—11). 


Equilibrium Conditions in the Bucher Process for the 
Fixation of Nitrogen. J. H. Fereuson and P. D. V. 
Mannine (J. Ind. Eng. Chem., 1919, 11, 946—950).—In Bucher’s 
process for the fixation of nitrogen the main reaction is represented 
by the equation 2Na,CO,+4C+N, —2NaCN+3CO, the iron 
apparently acting only as catalyst. In order to ascertain the 
empirical relationships which may be taken as representing the prob- 
able conditions of equilibrium in practice, a stream of gas of varying 
composition was passed over the charge, which was heated in an 
iron boat and the amounts of carbonate converted into cyanide at 
the equilibrium points were estimated. It was found that the iron 
beat was not affected in experiments at 950° to 1000° in which the 
gas contained up to 80% of carbon monoxide. Curves were plotted 
showing the percentage formation of cyanide in relation to the pro- 
portion of carbon monoxide in the initial gas. The results indicated 
that the temperature has relatively little influence on the conver- 
sion when the gas contains little carbon monoxide, but would have 
much more influence in the case of gas, such as producer gas, con- 
taining, say, 30% of carbon monoxide. At 1000° it is possible to 
convert up to about 60% of the alkali carbonate by means of pro- 
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ducer gas, and the yield would be increased by the use of a higher 
temperature. The amount of conversion decreases with the rise in 
the proportion of carbon monoxide in the initial gas, and in the 
case of gas containing 60% of carbon monoxide only half of the 
carbonate is converted. The results also indicated that the initial 
reduction of the sodium carbonate to sodium is the controlling factor 
in the Bucher process, and that the effect of the carbon at this 
stage may be to maintain the pressure of the carbon dioxide below 
that of the dissociation pressure of the carbonate. This view 
received support from the results obtained by plotting the amounts 
of carbonate converted into cyanide in relation to carbon dioxide 


instead of carbon monoxide. [See, also, J. Soc. Chem. Ind., 1920, 
17a.] e C.A. M. 


Action of Mercuric Cyanide on Metallic Salts. [Litananpa 
Gupta (T., 1920, 117, 67—73). 


Effect of Pressure, and of Dissolved Air and Water on 
the Melting Point of Benzene. THropore W. RicHarps, 
Emmett K. Carver, and Water C. Scuums (/. Amer. Chem. Soc., 
1919, 41, 2019—2028).—The freezing point of benzene and the 
effect of dissolved air and water on this quantity have been experi- 
mentally investigated. It is shown that benzene saturated with air 
under atmospheric pressure melts 0°003° below the true, triple 
point. Benzene thus saturated has its freezing point but little 
altered by change of pressure. There appears to be no large amount 
of supersaturation. The effect of pressure in the absence of dis- 
solved air is shown to alter the freezing point 0°029° per atmosphere. 
Saturation with water lowers the freezing point of benzene 0°095°. 
The true freezing point of benzene saturated with air is probably 
not far from 5°493° and the true triple point not far from 5°496°. 

J. F.S. 


The Nitrotoluenes. III. Binary Systems of the Com- 
onents: p-Nitrotoluene, 2: 4-Dinitrotoluene, and 2: 4:6- 
initrotoluene. James M. Bett and Cuartes H. Henrry, 
Jun. (J. Ind. Eng. Chem., 1919, 11, 1124—1128. Compare this 
vol., i, 22, 23).—The melting points of two-component systems of 
three of the principal nitration products of toluene have been 
determined by the cooling-curve method, and the complete results 
plotted in curves. The term “ melting point” is defined as the 
temperature at which crystals first appear, and in determining it 
the question of super-cooling has to be taken into consideration, 
whilst the eutectic point is the temperature at which there is 
equilibrium between the solids and melted mass. The probable 
values found for the melting points were: For p-nitrotoluene 
(MNT), 51°5°; 2:4-dinitrotoluene (DVT), 69°6°; and 2:4:6-tri- 
nitrotoluene (7'V7'), 80°35°, in each case with a + or — error of 
0°3°. In the binary system MNT-TNT the eutectic points were 
33°85—33°95°; in the system DNV7-TNT, 45°4—45°6°; and in the 
system MNT-DNT, 26°44—26'54°. In no instance did the freez- 
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ing-point curves intersect at other than the eutectic temperature 
points, and the conclusions of Giua (A., 1914, i, 817) as to the exist- 
ence of molecular compounds in these three cases were therefore not 
supported by these results. C. A. M. 


The Nitrotoluenes. IV. The Three-component System : 
p-Nitrotoluene, 2 :4-Dinitrotoluene, and 2:4 :6-Trinitro- 
toluene. James M. Beitand Cuartes H. Herty, Jun. (J. Ind. Eng. 
Chem., 1919, 11, 1128—1130).—The freezing points of mixtures of 
these compounds have been determined and plotted in the conven- 
tional triangular diagrams, the primary freezing point being the 
temperature at which the first solid separated, the second that at 
which the second solid separated, and the eutectic point that at 
which all three solids were in equilibrium with the melted mass. 
The diagram thus consisted of three fields separated by three boun- 
dary curves, which intersected at the ternary eutectic point. No 
evidence was obtained pointing to the existence of binary molecular 
compounds as claimed by Giua (see preceding abstract). By a 
method of interpolation both the composition and temperature of 
points on the boundary curves may be found, and in this way it is 
possible to identify the composition of a mixture of the three com- 
pounds from the determination of the freezing points. C. A. M. 


p-Cymene. III. Preparation of 2-Chloro-5 : 6-dinitro- 
p-cymene. H. A. Lussand R. C. Youne (J. Ind. Eng. Chem., 
1919, 11, 1130—1133. Compare A., 1918, i, 339; 1919, i, 398).— 
The chief product formed in the nitration of 2-chloro-p-cymene is 
2-chloro-5 : 6-dinitro-y-cymene, whilst an isomeric compound also 
appears to be formed. Another chlorodinitro-compound (m. p. 
90—91°) containing less carbon than chlorodinitrocymene is also 
formed in small quantity, together with a substance of unknown 
composition, possibly a chloroterephthalic acid. C. A. M. 


4-Chlorobenzene-1 : 3-disulphonic Acid and its Trans- 
formation into the Symmetrical Compound. 8. C. J. 
OutviER (Rec. trav. chim., 1919, 38, 351—355).—4-Chlorobenzene- 
1:3-disulphonic acid gives a potassium salt, C;H,;Cl(SO,K),,H,O, a 
barium salt, C;,H,Cl(SO,),.Ba,4H,O, and a dichloride, 

C,H,Cl(SO,Cl)., 

m. p. 90°5°. 

When the anhydrous barium salt is heated with sulphuric acid, 
containing some sulphur trioxide, at 300° for five hours it is partly 
converted into 5-chlorobenzene-1 : 3-disulphonic acid. 


The Structure of the Chlorobenzenedisulphonic Acid 
prepared according to D.R.-P. 260563. S.C. J. Oxivier (Rec, 
trav. chim., 1919, 38, 356—357).—By preparation and identifi- 
cation of its acid chloride it is shown that the acid obtained by the 
sulphonation of »chlorobenzenesulphonyl chloride by the method 
of Meister, Lucius, and Briining (D.R.-P. 260563) is 4-chloro- 
benzene-1 : 3-disulphonic acid. W. G. 
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Iodination of Aromatic Amines by means of [Iodine 
and Persulphate. K. Exns and H. Voix (J. pr. Chem., 1919, 
[ii], 99, 269—-275. Compare A., 1913, i, 841).—The success of this 
method when applied to aromatic amines and their acyl derivatives 
is very limited. The yields of 2-iodo-p-nitroaniline (acetyl derivative, 
needles, m. p. 128—130°) and 2: 4-di-iodo-o-nitroaniline were good ; 
of 2-iodo-p-toluidine and 2-iodosulphanilic acid, moderate; of 
2:4-di-iodoaniline (accompanied by p-iodoaniline), p-iodoacet- 
anilide, and 3-iodo-p-bromoaniline, poor. Indefinite products were 
obtained from m-xylidine, dimethylaniline, diphenylamine and its 
acetyl derivative, p-chloroaniline, m-bromoaniline, and mz-nitro- 
aniline, as well as from anisidine and phenacetin, although unpub- 
lished experiments with anisole and phenetole had given excellent 
results. Tribenzylamine was oxidised to benzaldehyde, and hexa- 
methylenetetramine gave its additive di-iodide. 

Except in the case of acetanilide, the acetic acid used in the 


earlier experiments was replaced by concentrated hydrochloric acid. 
J. K. 


A New Modification of 3:4-Dinitromethylaniline. 
HerBert Swann (T., 1920, 117, 1—4). 


Acylvanillylamides. E. K. Netson (J. Amer. Chem. Soe., 
1919, 41, 2121--2130).—Having shown capsaicin to be deceno- 
vanillylamide (compare A., 1919, i, 543), the author has prepared a 
number of acylvanillylamides and approximately determined their 
pungency. These amides are readily prepared by action on vanillyl- 
amine with the requisite acyl chloride. Acetovanillylamide has 
m. p. 84—85° (corr.); nm, 1550; mn, 1:585; mn, 1°685; propto- 
vanillylamide has m. p. 108—110° (corr.) ; m, 1°495; m, 1635; n, 
1680; n-butyrovanillylamide has m. p. 68—70° (corr.) ; n, 1°515 ; 
nm, 1:580; n, 1655; isobutyrovanillylamide has m. p. 118—120°; 
m, 1°465; mn, 1633; n, 1°635; n-hexovanillylamide could not be 
obtained crystalline; n-heptovaniliylamide has m. p. 59—61° 
(corr.); m, 1:°515; nm, 1595; m, 1°625; n-octovanillylamide has 
m. p. 41—43° (corr.); m, 156; m, 1°57; n-nonovanillylamide 
has m. p. 52°; mn, 1:57; n, 1°59; n-decovanillylamide has m. p. 
59—60°; m, 1°545; n, 1555; m, 1:620; n-undecovanillylamide 
has m. p. 54—56° ; m, 1°515; n, 1-540; n, 1-615; n-dodecovanillyl- 
amide has m. p. 60—61°(corr.) ; , 1°52; n, 1:540 ; », 1-60; crotono- 
vanillylamide has m. p. 119—120° (corr.); m, 1515; m, 1605; 
n, 1°735; undecenovanillylamide has m. p. 53—55° (corr.); m, 1°55; 
nm, 1:60; n, 1°63; :benzovanillylamide has m. p. 140—142°; n, 
1590 ; m, 1°675; n, 1-695, 

Below the n-hexoamide these substances have little or no pun- 
gency, but above this member the pungency increases rapidly with 
rise in molecular weight to the nonoamide and then diminishes 


again. W. G. 


N-Methylvinylaniline. Jurius von Braun and GekorG 
Krirscuspaum (Ber., 1919, 52, [B], 2261—2265).—The substance is 
mainly of interest because it represents the first amine to be investi- 


ORGANIC CHEMISTRY. i. 155 


gated which contains the vinyl group directly united to the nitrogen 
atom. 

Methy]-8-bromoethylaniline is converted by trimethylamine into 
the quaternary bromide, NMePh-CH,-CH,:NMe.Br, the bromine 
atom of which is not removed by protracted boiling with 51% 
potassium hydroxide solution; the corresponding quaternary base 
may, however, be obtained by the action of silver oxide, and, when 
heated under ‘diminished pressure, yields methylvinylaniline; the 
success of the operation is dependent on the purity of the bromide. 
The freshly distilled base forms a colourless liquid with a sharp 
odour resembling that of formaldehyde or acetaldehyde. It has 
DY® 0-9887. It differs from other anilines and bases in its in- 
stability and susceptibility to change; when preserved, even with 
exclusion of light, it gradually becomes more viscous; after 48 
hours it has D{’* 1:0144, after 96 hours D}’* 1-0408, whilst after 
144 hours it is too viscous to allow determination of density. When 
distilled, it boils mainly at 98—99°/16 mm., but about one-third 
of the base is converted into a dark red, viscous mass, probably by 
the alkali of the glass. A further remarkable property is the ease 
with which the vinyl group is removed in the form of acetaldehyde 
by hydrolysing agents, the reaction occurring even with boiling 
water. For this reason, it has not been found possible to isolate 
pure salts or derivatives of the base. 

The properties of methylvinylaniline throw doubt on the prob- 
ability of the presence of the vinyl group attached to nitrogen in 
morphine, as has been postulated by Wieland and Kappelmeier. 


The Nitro-derivatives of Diphenylamine. M.C. F.van Duin 
and B.C. Roetrers van Lennep( Rec. trav.chim., 1919,38, 358—368).— 
An endeavour to determine the position of the last two nitro-groups in 
2:4:6:3/: 2: thexanitrodiphenylamine, formed by nitrating 
2:4:6:3/-tetranitrodiphenylamine in the cold (compare Austen, 
this Journ., 1875, 165). 

2:4:6:2/:4/-Pentanitrodiphenylamine, m. p. 196—197° (corr.), 
is easily prepared by saturating nitric acid (D 1°49) with picryl- 
aniline at a temperature not exceeding 25°. 

2:4:6:2':4/:6/-Hexanitrodiphenylamine may be prepared by 
nitrating picrylaniline in a nitric-sulphuric acid mixture or by 
nitrating pentanitrodiphenylamine at 70°. It has m. p. 249° 
(decomp. ). 

2:4:6:2/(?):3/:4/-Hexanitrodiphenylamine, m. p. 273—274°, is 
obtained by nitrating the 2:4:6:3/-tetranitrocompound in a 
nitric-sulphuric acid mixture at the ordinary temperature. The 
nitro-group in the position 3/ is very mobile; ammonia and the 
amines react immediately with it at the ordinary temperature. 
Thus dimethylamine gives pentanitrodimethylaminodiphenylamine, 
m. p. 249° (corr.). 

2:4:6:3/:4/-Pentanitrodiphenylamine, m. p. 232° (corr.), may 
be prepared by heating together picryl chloride and 3:4-dinitro- 
aniline in a sealed tube at 140° for eight hours, and this may be 
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converted into the hexanitro-derivative, m. p. 273—-274°, given 
above, thus establishing the position of the nitro-group at 4’. 

In an endeavour to establish the position of the sixth nitro- 
group, 3:4:6-trinitrodimethylaniline was heated in alcoholic solu- 
tion with aniline in a sealed tube at 120°, the product being 
4 : 6-dinitro-3-anilinodimethylaniline, m. p. 143° (corr.). This was 
then nitrated, but, instead of the required pentanitrodimethyl- 
aminodiphenylamine, as described above, being obtained, the pro- 
duct was 2:4: 6: 2! : 4!-pentanitro-5-methylnitroaminodiphenyl- 
amine, m. p. 224—225° (corr.), which may also be prepared from 
3-anilino-2 : 4 : 6-trinitrophenylmethylnitroamine, the intermediate 
product being 2:4: 6: 2/-tetranitro-5-methylnitroaminodiphenyl- 
amine, m. p. 200° (corr.). 

By the action of p-nitroaniline on tetranitrophenylmethylnitro- 
amine in boiling benzene solution, there is obtained a mixture of 
a compound, m. p. 235° (corr.), and 2:4:6:4!-tetranitro-5-methyl- 
nitroaminodiphenylamine, m. p. 200°. W. G. 


History of the Discovery of Oxonium Salts from Phenol 
Ethers. F. Kenrmann (Ber., 1919, 52, [B], 2119).—The recent 
publication of Meyer and Gottlieb-Billroth (this vol., i, 37) on the 
action of nitric acid on phenol ethers leads the author to point out 
that the oxonium compound from thymol ethyl ether has been 
studied by Kehrmann and Messenger (Ber., 1901, 34, 1626), and 
its constitution has been elucidated by Decker and Solonina (A., 
1902, i, 767). : 


Preparation of p-Phenetolecarbamide. J. D. Rieper 
(D.R.-P. 313965 ; from Chem. Zentr., 1919, iv, 738).—Solutions of 
alkali cyanides are treated successively with alkaline oxidising 
agents and phenetidine hydrochloride; p-phenetolecarbamide 
separates immediately in good yield and in a highly pure condition. 


Sodium hypochlorite or sodium peroxide is cited as oxidising 
agent. mm. We 


Preparation of Acyl Derivatives of Cholic Acid. J. D. 
Rievet (D.R.-P. 313413; from Chem. Zentr., 1919, iv, 738—739). 
—o-Acetoxybenzoyl chloride is allowed to react with cholic acid in 
the presence of a substance which will combine with halogen acid. 
The product obtained from these substances in the presence of 
pyridine is a colourless, crystalline powder, insoluble in water, 
soluble in alcohol, m. p. 120°; it is tasteless and does not cause 
digestive disorders. It appears to be unchanged in the stomach, 
but to be readily dissolved in the intestines. It combines the 
pharmacological action of cholic and salicylic acids, and is expected 
to find application in pharmacy. H. W. 


Molecular Rearrangement in the Acylation of certain 
Aminophenols. 1. Cuas. Ratrorp (J. Amer. Chem. Soc., 1919, 
41, 2068—2080).—5-Bromo-3-amino-p-cresol, when acetylated, 
yielded 5-bromo-3-acetylamino-p-tolyl acetate, m. p. 169°, which, 
when hydrolysed, gave 5-bromo-3-acetylamino-p-cresol, m. p. 129°. 
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This compound, when benzoylated, yielded 5-bromo-3-benzoylamino- 
p-tolyl acetate, m. p. 172°, molecular rearrangement thus occurring 
The constitution of the latter compound was proved by hydrolysing 
it, when 5-bromo-3-benzoylamino-p-cresol, m. p. 185°, was obtained 
identical with that prepared by benzoylating 5-bromo-3-amino-p- 
cresol by using 1 mol. of benzoyl chloride in ethereal solution with 
2 mols. of the aminophenol. 

A similar series of compounds was prepared from 4: 6-dibromo-2- 
aminophenol. On acetylation, it yielded 4:6-dihromo-2-acetyl- 
aminophenylacetate, m. p. 199°, which, when treated with aqueous 
sodium hydroxide, gave 4:6-dihromo-2-acetylaminophenol, m. p. 
174—175° (decomp.), and this with benzoyl chloride gave 4 :6-di- 
hbromo-2-benzoylaminophenyl acetate, m. p. 195—196°. This 
acetate, on saponification, gave 4: 6-dihromo-2-henzoylaminophenol, 
m. p. 198°, identical with that obtained by benzoylating 4: 6-di- 
bromo-2-aminophenol in dry ether. 

In both these cases, therefore, the diacyl derivative always had 
the heavier benzoyl radicle attached to nitrogen, regardless of the 
order in which the radicles were introduced. As this is in direct 
opposition to the results obtained by Ransom and Nelson (compare 
A., 1914, i, 269), similar experiments were conducted with amino- 
phenol itself, and, regardless of the order of introduction of the 
acyl radicles, the final product was 2-henzoylaminophenyl acetate, 
m. p. 135°. Thus in these cases no differences have been observed 
between the behaviour, in this respect, of substituted and unsub- 
stituted aminophenols, which indicates that acid-forming sub- 
stituents are not responsible for the rearrangement. W. G. 


Halogenation. XIX. The Replacement of Sulphonic 
Groups by Chlorine and the Preparation of Organic 
Chloro-derivatives. Rasix Lat Darraand HaraparsuTty Kumar 
Mitter (7. Amer. Chem. Soc., 1919, 41, 2028—2038).—When 
chlorine is passed into an aqueous solution of a sulphonic acid, the 
sulphonic group is readily replaced by chlorine, with very good 
yields. In some cases, additional chlorination also takes place. 
Aromatic substances which, in addition, contain an hydroxy-group 
exhibit a special facility for this displacement of the sulphonic 
group by chlorine, and the same has also been found true of amino- 
compounds, such as the nitroanilines. Under these conditions, 
anisole- and phenetole-sulphonic acids yield tetrachloroketocyclo- 
hexadiene and some trichlorophenol. Phenolsulphonic acid gives 
trichlorophenol; o-cresol-5-sulphonic acid gives 5-chloro-o-cresol ; 
m-cresol-6-sulphonic acid and m-cresol-2:6-disulphonic acid both 
give 2:6-dichloro-m-cresol ; p-cresol-3-sulphonic acid gives a tri- 
chloro-p-cresol, m. p. 85—-86°, which is either the 2:3:6- or the 
3:5:6-trichloro-derivative; -cresol-3:5-disulphonic acid gives 
3:5-dichloro-p-cresol. Thymol mono- and di-sulphonic acids both 
give 2:5:6-trichlorothymol; carvacrol-5-sulphonic acid gives tri- 
chlorocarvacrol ; orcinoldisulphonic acid gives pentachloro-orcinol 
[3 :5-diketomethylpentachlorocyc/ohexane]. o0- and p-Nitrophenol- 
sulphonic acids give, respectively, 4:6-dichloro-o-nitrophenol and 
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2:6-dichloro-p-nitrophenol; o- and p-nitroanilinesulphonic acids 
yield, respectively, 4:6-dichloro-o-nitroaniline and 2: 6-dichloro-p- 
nitroaniline, whereas m-nitroanilinesulphonic acid does not give any 
definite product. Salicylic acid, on sulphonation and subsequent 
chlorination, gives 3:5-dichlorosalicylic acid. 2:4:6-Trisulpho- 
m-hydroxybenzoic acid gives the corresponding trichloro-derivative, 
and 3-sulpho-p-hydroxybenzoic acid yields 3:5-dichloro-p-hydr- 
oxybenzoic acid. W. G. 


Replacement of Sulphonic Groups by Nitro-groups bymeans 
of Nitrous Gases. Rasik Lat Darraand PuutpgeoSanaya Varma (J. 
Amer. Chem. Soc., 1919, 41, 2039-—-2048).—The sulphonic acid groups 
in aromatic compounds may be very easily replaced by nitro-groups 
by means of nitrous gases. The action is generally effected in aqueous 
solutions, the nitrous gases being passed until saturation is reached. 
In the course of the action more nitro-groups frequently enter, 
with the formation of highly nitrated compounds. Many nitrations 
which cannot be brought “about at all by nitric acid can be smoothly 
accomiplished by this method. The reaction may be used for deter- 
mining the constitution of nitro-compounds derived from known 
sulphonic acids. Aromatic compounds which are already substituted 
by hydroxy-groups or by halogens readily undergo replacement of 
the stilphonyl group by a nitro-group, in some cases more nitro- 
groups entering the ring in suitable positions. In the case of 
hydroxycarboxylic acids “containing a sulphonyl group, both the 
sulphonyl and the carboxyl groups are replaced by nitro-groups. 
If, however, the compound does not already contain substituent 
halogens or hydroxyl groups, replacement of the sulphonyl group 
does not take place at ali. Thus benzenesulphonic acid remains 
unacted on by treatment with nitrous gases. 

By this method the following compounds havé been prepared : 
3 :4-Dinitro-o-cresol from either o-cresol-3-sulphonic acid or o-cresol- 
4-sulphonic acid ; 3: 5-dinitro-o-cresol from the 3 :5-disulphonie acid ; 
2;4:6-trinitro-m-cresol from either m-cresol-6-sulphonic acid or the 
2:6-disulphonic acid ; 3:5-dinitro-p-cresol from p-cresol-3-sulphonic 
acid; 3:5-dinitro-o-4-xylenol from  o-xylenol-4-sulphonic acid; 
5-nitro-m-4-xylenol and 2-nitro-p-5-xylenol from the corresponding 
sulphonic acids; 6-nitrothymol from thymolsulphonic acid; 2:4:6- 
trinitroresorcinol from either resorcinoldisulphonic acid, m-nitro- 
phenolsulphonic acid, or m-hydroxysulphobenzoic acid; 2:4-di- 
nitrophenol from either anisole- or phenetole-sulphonic acid ; 2:4 :6- 
trinitrophenol from the sulphonic acids of either o- or p-nitrophenol 
or o- or p-hydroxybenzoic acid. By direct sulphonation and subse- 
quent treatment with nitrous gases without isolation of the sul- 
phonic acid, 1:2:3-cresotic acid gave 3:5-dinitro-o-cresol; 1:3:4- 
cresotic acid gave 2:4:6-trinitro-m-cresol; 1:4: 3-cresotic acid 
gave 3:5-dinitro-p-cresol; chloro-, bromo-, and iodo-benzenes gave 
the corresponding j-nitro-derivatives; phenylacetonitrile gave 
p-nitrophenylacetonitrile ; and anthraquinone gave §-nitroanthra- 


quinone. W. G. 
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Preparation of Tetrahydro-8-naphthol. Grorc ScHroerer 
and WatTER Scuravutu (D.R.-P. 299603; from Chem. Zentr., 1919, 
iv, 618).—Tetrahydronaphthalene-8-sulphonic acid or its salts are 
fused with alkali. The acid is prepared by mixing tetrahydro- 
naphthalene with a small excess of concentrated or absolute sul- 
phuric acid; in the latter case the hydrocarbon dissolves immedi- 
ately with spontaneous warming of the solution to 80—100°, and 
the process is completed by warming the mixture on the water-bath. 
On cooling, the mixture solidifies to a mass of crystals, from which 
the sulphonic acid can be isolated by pressure; alternatively, the 
alkali salts may be obtained by neutralising the slightly diluted 
mixture with alkali hydroxide and cooling, or may be salted out 
with potassium or sodium chloride. In addition, the alkali salts are 
prepared by the hydrolysis of tetrahydronaphthalene-8-sulphonyl 
chloride (from the hydrocarbon and chlorosulphonic acid). When 
fused with potassium or sodium hydroxide, either singly or together 
or with addition of milk of lime, tetrahydronaphthalene-8-sulphonic 
acid or its alkali salts are smoothly transformed, at 230—300°, into 
tetrahydro-B-naphthol, silky needles, m. p. 59—60°, b. p. 
145—146°/13 mm., 275—-276°/760 mm., which is readily soluble in 
alkali hydroxide, in solutions of salts of the fatty and sulpho-fatty 
acids, and in concentrated sulphuric acid. Thesoap solutions remain 
permanently clear when diluted with conductivity water, whilst the 
naphthol is again precipitated when the sulphuric acid solutions 
are diluted. When the sulphuric acid solution is warmed, tetra- 
hydro-B-naphthol-a-sulphonic acid is formed, and crystallises when 
a small quantity of water is added to the solution; it is converted 
into a dinitrotetrahydronaphthol, yellow prisms, m. p. 112—114°, 
when treated in aqueous solution with concentrated nitric acid. 
Tetrahydro-8-naphthol is intended to serve by itself or as starting 
material in the preparation of drugs, disinfectants, tanni 
materials, dyes, and explosives. H. W. 


Tautomerism of Phenols. I. Quinol. Watrer Fucus 
and Benno Ersner (Ber., 1919, 52, [B], 2281—2286).—It is found 
in the case of quinol that phenols can react with sodium hydro- 
gen sulphite in their tautomeric form as unsaturated cyclic ketones. 

Reaction slowly occurs when an aqueous solution of quinol and 
sodium hydrogen sulphite is heated at the temperature of boiling 
water, whereby sodium cycloherane-1 :4-diol-1 :2:4-trisulphonate, 
colourless needles, is formed. The sulphonic character of the 
product follows from the failure to obtain more than traces of 
sulphur dioxide from it by the action of mineral acids. The con- 
stitution of the substance is deduced from its oxidation by perman- 
ganate to succinic, oxalic, and, possibly, malic acids. cycloHexane- 
1 :4-diol-1:2:4-trisulphonic acid could not be isolated in the 
pure condition; the specimens obtained consisted of a colour- 
less, unstable material, m. p. 172—175° (decomp.), after previous 
darkening. The sodium salt can be used as a photographic 
developer; the possibility of its presence in the ordinary quinol 
developer is discussed. H. W. 
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Primary Aromatic Alcohols. J. Atrwece (U.S. Pat. 
1315619).—8-Phenylethyl alcohol, b. p. 89°/4 mm., is obtained in 
nearly theoretical yield by adding ethylene oxide (1 mol.) to an 
ethereal solution of magnesium phenyl bromide (1 mol.) at 0°, 
maintaining the temperature below 10° during the addition, then 
adding dry benzene, removing the ether by distillation, adding 
dilute sulphuric acid after cooling, and separating the phenylethyi 
alcohol from the benzene by decantation. 

B-p-Tolylethyl alcohol, b. p. 98°/3 mm., is similarly obtained from 
magnesium p-tolyl bromide. B-p-Methoxyphenylethyl alcohol, b. p. 
121°/5 mm., is prepared with the aid of toluene instead of benzene. 
B-3-Methoxy-p-tolylethyl alcohol, similarly prepared, is a colourless 
oil, b. p. 129—130°/5 mm., with a faint, aromatic odour. 

CuemiIcaL ABSTRACTS. 


A New Sterol. Takeo Ikecucui (J. Biol. Chem. 1919, 40, 
175—182).—The author has previously described a sterol which he 
isolated from Lycoperdon gemmatum (A., 1915, i, 240). He has 
now obtained a similar product from other fungi, namely, Armi- 
laria edodes, Hydnum asparatum, and Collybia shiitake. The 
crystalline sterols obtained from these sources melt at 159-—160°, 
have [a]j’ = —129°23° to — 129°55°, and the formula C,,H,,O,. They 
all give the same colour reactions, which differ slightly from those 
characteristic for cholesterol. As the author considers these crystals 
represent a sterol which is present in fungi generally, he proposes to 
call it mycosterol. | Mycosterol inhibits the hemolytic action of 
saponin, but not so powerfully as does cholesterol. It gives a 
crystalline compound with digitonin, C,,;Hj,.Os, m. p. 242° 
(decomp.). Mycosterol acetate, Cy,H;O 3, has m. p. 169°. Attempts 
to brominate failed, so that the molecule appears to be a saturated 
one. 

It was not found possible to prepare a phenylhydrazone, so that 
it would appear likely that the two oxygen atoms are both present 
as hydroxyl groups. Only one of these is, however, acetylated by 
treatment with acetic anhydride, so that the other might possibly 
be existent as a tertiary alcohol grouping. To gain information on 
this point the oxidation products of the sterol were examined. On 
treatment with chromic acid in acetic acid solution mycosterol 
yielded an oxidation product, Cy,H,O;, m. p. 188—189°. Since 
this substance is neutral, it is concluded that a third hydroxyl] group 
has been formed during the oxidation, C,,Hy,(OH), —> C,,H,,(OH)s. 
Acetylation of the oxidation product confirmed this view, for a 
triacetate, CsgH;,0,, needles, m. p. 201—202°, was obtained. 


J.C. D. 


Synthesis in the Naphthalene Nucleus. A. Mapinaveitia 
and J. Puyat (Anal. Fis. Quim., 1919, 17, 125—-129).—The syn- 
thesis of 4-methoxy-a-naphthylearbinol is described. A current of 
dry hydrogen chloride was passed into a mixture of a-naphthyl 
methyl ether and anhydrous hydrogen cyanide in ethyl ether solu- 
tion in presence of powdered zinc chloride. The precipitate formed 
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gave the aldehyde, OMe-C,,H,*CHO (1°4), on boiling with water. 
This is a liquid (b. p. 210—220°/25 mm.). On treatment with 
aqueous potassium hydroxide a mixture of 1-methoxy-4-naphthyl- 
carbinol (m. p. 35°) and 1-methoxy-4-naphthoic acid (m. p. 230°) 
was obtained. 4-J/ethory-a-naphthyl chloromethyl ketone, 
OMe-C,,H,*CO-CH.Cl, is synthesised by the action of anhydrous 
aluminium chloride on a mixture of a-naphthyl methyl ether 
and chloroacetyl chloride in carbon disulphide solution; it forms 
needles, m. p. 70°. The corresponding ethory-derivative obtained 
in a similar way has m. p. 98°, and when heated with hydrochloric 
acid in a sealed tube at 120° yields a-naphthyl chloromethyl ketone, 
which after recrystallisation from alcohol has m. p. 130°. 
W. S. M. 


Preparation of Ethylidene Esters. Cnemiscuze Fasrik 
GRIESHEIM-ELEKTRON (D.R.-P. 313696; from Chem. Zentr., 1919, 
iv, 664—-665).—-Organic vinyl esters or mixtures of vinyl esters are 
heated, in the presence or absence of a catalyst, with organic or 
inorganic acids, under conditions in which a molecule of the 
acid combines with a molecule of the ester and either at the ordinary 
or increased pressure until the action is complete. Thus, ethylidene 
diacetate is obtained by boiling vinyl acetate with acetic acid in the 
presence of a small quantity of concentrated sulphuric acid. Vinyl 
benzoate, b. p. 203°, D®° 1:065, and dry hydrogen chloride yield 
chloroethyl benzoate, b. p. 134°/20 mm., D?° 1:172. Vinyl acetate 
forms ethylidene acetate benzoate, CH,*;*CH(OAc)-OBz, with benzoic 
acid and chloroethyl acetate, OAc*CHC1Me, with hydrogen chloride. 
The products are generally liquid, and excellent solvents for natural 
and artificial resins and cellulose nitrates and acetates; they may 
also be used in the preparation of varnishes, films, and impreg- 
nating mixtures. 


Physiological Formation of Adrenaline and Syntheses of 
Phenylserine. F. Knoop (Ber., 1919, 52, [B], 2266—2269).—The 
author criticises the views which have recently been advanced by 
Rosenmund and Dornsaft (this vol., i, 56) on the physiological 
formation of adrenaline, and points out that the production of 
many of the intermediate substances which they postulate is not in 
accordance with known physiological chemical process. 

[With Toranr.]—-With the object of preparing .V-methylserine, 
a-chloro-8-phenyl-lactic acid was added to a solution of methyl- 
amine; contrary to expectation, the product proved to be B-methy/- 
amino-a-hydroxy-B-phenyl propionic acid, long prisms, decomposing 
completely at 272° after slowly darkening at 250°; since the original 
acid contains the hydroxyl group in the B-position, it follows that 
it must have migrated to the a-carbon atom probably owing to the 
intermediate formation of phenylglycidic acid. The constitution of 
the new acid is deduced from its oxidation by barium permanganate 
to a-methylamino-a-phenylacetic acid, pointed prisms which sublime 
without melting at 270°. The latter acid is also obtained by the 
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action of methylamine on a-chloro-B-acetyl-B-phenyl-lactic acid, 
short, coarse prisms, m. p. 131°. . W. 


Alkamine Esters of Aminotoluic Acids and Similar 
Compounds. E. A. Wirtpman (U.S. Pat. 1317251).—,-Diethyl- 
aminoethyl 3-amino-p-toluate is obtained by reducing with tin, 
alcohol, and hydrochloric acid at 35° the product of reaction of 
B-diethylaminoethy! alcohol (1 mol.) and 3-nitro-p-toluoyl chloride 
(1 mol.), removing the tin with hydrogen sulphide, and precipitat- 
ing the oily ester with sodium carbonate. It forms a hydrochloride, 
colourless crystals, m. p. 157—158°. The dimethylaminoethyl ester 
(hydrochloride, m. p. 139—140°) and various other alkamine esters 
of aminotoluic acids may be prepared similarly. They act as local 
anzsthetics, having but slight irritating or toxic action. 

CHEMICAL ABSTRACTS. 


Trimorphism of alloCinnamic Acids. A. W. K. pve Jone 
(Vers. Akad. Wetensch. Amsterdam, 1919, 27, 1219—1231).—The 
residue obtained by evaporating a dilute solution of either of the 
allocinnamic acids, m. p. 58° and 68°, yields the acid, m. p. 42°, 
at the ordinary temperature, but this acid is never obtained when 
concentrated solutions of the former two are used at the ordinary 
temperature. Aqueous solutions of the acids, m. p. 58° and 68°, 
yield only the acid, m. p. 58°, at —10°, but yield either of the 
acids at —16°. Freezing experiments, with special precautions to 
prevent inoculation by nuclei, were also performed, and the con- 
clusion is drawn that the three a//ocinnamic acids are trimorphous 
forms. CuemicaL ABSTRACTS. 


Anesthetic Alkamine Esters of Alkyloxyaminobenzoic 
[Aminoalkyloxybenzoic} Acids. FE. A. Witpman (U.S. Pat. 
1317250).—These esters, having properties similar to those of the 
esters described above, are prepared in an analogous manner. 
Aminoethyl m-aminoanisate is an oil which forms a hydrochloride, 
m. p. 160°. CHEMICAL ABSTRACTS. 


Salosalicylide and the Polymeric Salicylides. G.Scuroerer 
(Ber., 1919, 52, [B], 2224—-2237).—The salicylides, which have 
hitherto been described by Anschiitz, in particular that obtained 
by crystallisation from chloroform, show a varying molecular 
weight, since cryoscopic determinations in phenol or nitrobenzene 


indicate the formula (cH.<$°), and ebullioscopic determinations 
4 


CO 


in chloroform or nitrobenzene indicate (CH<J es the author 


now describes the preparation of a salicylide which undoubtedly 


has the constitution On < ON, and is therefore analo- 
gous to the dianthranilide obtained by Schroeter and _ Eisleb 
(A., 1909, i, 575). The immediate cause of publication is the recent 
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communication of Anschiitz (this vol., i, 48) on a new disalicylide, 
which in many respects appears to be identical with the author’s 
salosalicylide, although slight discrepancies are shown in the m. p. 
of the two substances and of their derivatives. 

Salicylosalicylic acid, in spite of the presence of the free phenolic 
hydroxy-group, is smoothly converted by thionyl chloride into 
salicylosalicylyl chloride, OH*C,H,CO-O-C,H,yCOCI, m. p. 99°, 
which is converted in the usual manner into the corresponding 
anilide, long needles, m. p. 160°5°, p-phenetidide, m. p. 154°, 
methyl ester, m. p. 88°, and glycine ester, m. p. 90—91°; the latter 
substance is readily hydrolysed, and, on further treatment with 
alkali, yields salicylic and salicyluric acid or ethyl salicylurate, — 
OH-C,H,-CO-NH-CH,-CO.Et, needles, m. p. 88°. Salosalicylide 
is most conveniently prepared by boiling salicylosalicylyl chloride 
dissolved in benzene with diethylaniline; the dried, crystalline pro- 
duct has m. p. 234° when rapidly heated, but, after crystallisation 
from nitrobenzene, the m. p. is constant at 214—-217°, whilst from 
benzene, a product, m. p. 204——-208°, is obtained, the cause of these 
variations being unexplained. Cryoscopic and ebullioscopic deter- 
minations of the molecular weight in nitrobenzene and cryoscopic 
determinations in phenol show the substance to have the formula 
C,,H,O,. 

A series of comparative experiments with salosalicylide and the so- 
called ‘‘ chloroform-—salicylide ” (tetrasalicylide) is described, in all of 
which the latter behaves as the more stable substance. Thus, salo- 
salicylide is converted by boiling glacial acetic acid into salicylo- 
salicylic acid, whilst ‘‘ chloroform-—salicylide”’ remains unchanged. 
Similarly, the former rapidly yields methyl] salicylosalicylate with 
methyl-aleoholic hydrogen chloride, whilst the latter is unaffected. 
Salicylosalicylanilide and salicylosalicyl-p-phenetidide are immedi- 
ately obtained from salosalicylide and the requisite amine, whereas 
“ chloroform-salicylide ’ can be boiled for hours with aniline without 
suffering alteration. Methyl alcohol containing sodium methoxide 
converts both salicylides into methyl salicylate. Concentrated 
sulphuric acid, alone and also in the presence of nitrobenzene, con- 
verts salicylosalicylic acid, salosalicylide, and “ chloroform-sali- 
cylide”’ into salicvlic acid ; if the action is rapidly interrupted, it is 
found that the free acid is most rapidly, the ‘“‘ chloroform-salicylide ” 
least rapidly, affected. Acetic anhydride and sulphuric acid con- 
vert salicylosalicylic acid into acetylsalicylosalicylic acid, the same 
product being mainly formed from salosalicylide; “chloroform- 
salicylide,”’ however, yields acety/tetrasalicylic acid, 

OAc:C,H,:CO-0-C,H,-CO-0-C,H,- CO-0-C,H,-CO.H, 
m. p. about 120°. Concentrated nitric acid converts salosalicylide 
into nitrosalicylic acid; under analogous conditions, chloroform— 
salicylide is but little affected, but nitration occurs with a mixture 


O 
of nitric and sulphuric acids, nitrosalicylide, (N0,-C,Hs<f ) 


m. p. 265°, being formed. Protracted action of nitric acid on 
“ chloroform-salicylide” in the presence of nitrobenzene leads to the 
formation of a nitrotetrasalicylic acid. 
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Methyl tetrasalicylate is obtained as an uncrystallisable, viscous, 
yellow mass by the action of salicylosalicylyl chloride on the sodium 
compound of methyl salicylosalicylate; the possible conversion of 


the ester into a tetrasalicylide has not yet been fully studied. 
H. W. 


Phthalic Anhydride. II. The Melting Point of Pure 
Phthalic Anhydride. The System: Phthalic Anhydride- 
Phthalic Acid. K. P. Monroe (J. Ind. Eny. Chem., 1919, 11, 
1116—1119).—Pure phthalic anhydride was prepared by subliming 
the product obtained by the oxidation of naphthalene in a vacuum 
apparatus in the presence of phosphoric oxide. The melting points 
of the first and second sublimates agreed. Phthalic acid was 
estimated by a method of differential titration, in which the sample 
was dissolved in acetone and the solution titrated with standard 
normal potassium phthalate with bromophenol-blue (tetrabromo- 
phenolsulphonephthalein) as indicator. The sublimed preparations 
contained less than 0°1% of phthalic acid. The melting point was 
determined in a double-walled glass vessel immersed in a bath of 
sulphuric acid, and, after fusion, the temperature was gradually 
lowered to the point of incipient crystallisation. The equilibrium 
point of crystals and liquid was 130°84°. Mixtures of phthalic 
anhydride and acid tested in the same apparatus gave a eutectic 
temperature of 129°74°. By graphical interpolation, the melting 
point of pure phthalic acid was indicated to be 208°+2°. [See, 
further, J. Soc. Chem. Ind., 1920, 57a.] C. A. M. 


Phthalic Anhydride. III. The System: Naphthalene- 
Phthalic Anhydride. K.P. Monroe (J. Ind. Eng. Chem., 1919, 
11, 1119—1120).—The freezing points of mixtures of pure 
naphthalene and phthalic anhydride were determined by the 
method previously described (preceding abstract), the eutectic 
point (269°) corresponding with 29°0% of phthalic anhydride. 
There was no evidence of the existence of solid solutions. The 
freezing points on the phthalic anhydride curve were calculated by 
means of the formula (=(—7,7 logy) /At, where ( is a constant, 
# the mol. fraction of anhydride in the mixture, 7), the freezing 
point of pure phthalic anhydride, 7 the freezing point of the mix- 
ture, and At=7,—T.. The calculated values of ( in this equation, 
based on the experimental values of 7, averaged 1199. And since 
I.=RC/0°4343, where Z represents the molar heat of fusion of 
naphthalene (4560 cal.) and R the gas constant (1°9852 cal. per 
degree), the molar heat of fusion of phthalic anhydride=5480 cal. 

C. A. M. 


Phloroacetophenone. Kiemwup Benart Sen and PRAPHULLA 
Cuanpra Guosu (T., 1920, 117, 61—63). 


Reactivity of Diphenylketen with the Nitrile Group. 
Apotro GonzAtez (Anal. Fis. Quim., 1919, 17, 130—135).— 
Diphenylketen was mixed in sealed exhausted tubes with various 
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substances containing the group -CiN. After remaining for 
twenty-four or forty-eight hours at 30° or 60°, the contents of the 
tubes were dissolved in aqueous ether. The ether then evaporated, 
and the residue dissolved in alcohol. This solution of diphenyl- 
acetic acid, formed by the action of the water on the residual 
diphenylketen, was titrated with barium hydroxide solution. The 
nitriles of acetic, benzoic, and toluic acids showed only a feeble 
reaction with diphenylketen in the order named. Experiments 
with cinnamonitrile, ethylearbamine, dimethylcyanamide, and 
diethyleyanamide showed that these substances also reacted to a 
small extent only. With cyanogen bromide, a dense liquid was 
obtained, after evaporation of the excess of cyanogen bromide, 
which yielded a yellow polymerisation product of diphenylketen. 
Hydrogen cyanide and cyanogen itself did not react with dipheny]l- 
keten. W. 8S. M. 


Some New Bicyclic Ketones. Marcet Gopcnor and F&ix 
TaBoury (Compt. rend., 1919, 169, 1168—1171).—Using the 
method previously described (A., 1919, i, 447) with calcium hydride, 
the authors have prepared the following bicyclic ketones. 

4'-Methyl-1 :1!-cyclohexylidene-3-methyleyclohexan-6-one, 

. OH,’ CH. >, -CO—--CH 
CHMe<oy?.cH. OC“ on, -cHMe> CU» 
b. p. 185°/50 mm., D!® 09659, nj? 1°4968, gives an oxime, m. p. 
155°, and, on reduction with hydrogen in the presence of platinum, 
using Vavon’s method, gives p-methylcyclohexyl-3-methyleyclo- 
hexan-6-one, C;H,3°C;H,,0, b. p. 170—175°/50 mm., D* 0°947, 
ny 1:4852, yielding an oxime, m. p. 123—124°. 

2/-Methyl-1 :1'-cyclohexylidene-3-cyclohexan-2-one, 

: CH, CHMex,,,.,--CO'CH Mex, 

CBs< ou —cH, 7 CoH, —cH,- OB» 
b. p. 175°/40 mm., °‘D® 0-9926, nj 1500, gives an oxime, b. p. 
160—165°/20 mm., and a semicarbazone, m. p. 177—178°. On 
reduction by Vavon’s method, it yields 2/-methyl-1 : 1/-cyclohexyl-3- 
methyleyclohexan-2-one, b. p. 166—169°/35 mm., D® 0°9748, 
ni; 1°4974, giving an ozime difficult to purify. Either of these 
ketones when reduced by sodium in absolute alcohol yields 
2'-methyleycloheryl-3-methylceyclohezan-2-ol, b. p. 165—168°/ 
40 mm., D8 0-973, nj} 1°5034, giving an allophanate, m. p. 223°. 

2' : 4!-Dimethyl-1 : 1'-cycloherylidene-3 : 5-dimethylcycloheran-2- 
one, CHMe<Oy 0H > Co<on -cHMe> CHa, b. p. 184— 
185°/40 mm., D!® 0-956, nj} 1°493, gives an oxime, an oil, and when 
reduced by sodium in absolute alcohol yields 2! :4/-dimethyl-1 : 1'- 
cycloheryl-3 : 5-dimethyleyclohexan-2-ol, b. p. 188—191°/40 mm., 
D'6 0945, ni} 1-496, giving an allophanate, m. p. 232°. W. G. 


The Constitution of Dypnopinacone and its Derivatives. 
Maurice Detacre (Ann. Chim., 1919, [ix], 12, 150—178. Compare 
A., 1914, i, 1068; 1916, i, 679).—This paper, which should really 


VOL. CXVIII, i. 7] 


i, 166 ABSTRACTS OF CHEMICAL PAPERS. 


precede the theoretical paper previously published (compare A., 
1918, i, 539), deals with the inter-relationship and preparation of 
the isomeric homodypnopinacones and homodypnopinacolins and 
their transformations. It is an elaboration of work previously 
published (compare A., 1896, i, 591, 662). W. 


Chlorothiolanthraquinones. K. Fries and G. ScHirmann 
(Ber., 1919, 52, [B], 2170—2181).—A continuation of previous 
work (A., 1912, i, 1005). 

Derwatives of 2-Thiolanthraquinone [with K. Ross].—2-Amino- 
anthraquinone is diazotised in concentrated sulphuric acid solution 
and the diazonium sulphate is converted by potassium ethyl xanthate 
into ethyl 2-anthraquinonylzanthate, yellow needles, m. p. 151°, 
from which 2-thiolanthraquinone (Gattermann, A., 1912, i, 998) is 
obtained by the action of alcoholic potassium hydroxide solution. 
2-Chlorothiolanthraguinone, yellow, prismatic crystals, m. p. 
136°, is obtained by chlorination of the corresponding thiol or 
disulphide in chloroform solution, and is a highly reactive sub- 
stance; with alcoholic potassium hydroxide solution it appears to 
yield a solution of potassium 2-anthraquinonesulphenate, but the 
corresponding acid could not be isolated. When boiled with 
acetone it gives 2-acetonylthiolanthraguinone, 


OH <6 >CgHy'S*CHy-COMe, 


yellow prisms, m. p. 165°, whilst with aniline in benzene or chloro- 
form solution it forms 2-anilinothiolanthraquinone, orange needles, 
m. p. 171°. When a solution of the chlorothiol in chloroform is 
shaken with water it gives 2-anthraquinosulphenic anhydride, small, 
colourless crystals, m. p. 260° (decomp.), which is also produced 
when the chloride is boiled with alcohol. 

Derivatives of 1-Thiolanthraqguinone.—Di-1|-anthraquinony] disul- 
phide (compare Gattermann, /oc. cit.) is most conveniently prepared 
by treatment of an alcoholic solution of 1-chloroanthraquinone with 
aqueous sodium disulphide, and is transformed into the correspond- 
ing thiol by the action of dextrose and sodium hydroxide. 

1-Bromothiolanthraquinone reacts readily with ammonia, 
aniline, and dimethylaniline respectively, yielding the correspond- 
ing amide, orange needles, which do not melt below 300° and are 
converted by boiling acetic acid into pert-anthraquinone-l : 9-thi- 
azole (Gattermann, /oc. cit.), anilide, shining, red needles, m. p. 
210°, and p-dimethylaminophenyl derivative, red needles, m. p. 
285°. With ethyl sodioacetoacetate, 1-bromothiolanthraquinone 
yields the compound, 


CoH, < GQ >CsHy'S-CH (CO, Et)-COMe, 


yellow needles, m. p. 163°, which when boiled with mineral acid 
passes into the swhstance (I), yellow, prismatic crystals, m. p. 175°. 
Similar ring formation occurs when an alkali salt of 1-thiolanthra- 
quinone is treated with w-chloro-p-hydroxyacetophenone, the pro- 
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duct (11) crystallising in golden leaflets, m. p. 258°, and yielding 
a red sodiwm salt. On the other hand, sodium 1-anthraquinone- 


COMe CO-C,H,:OH 

os os 

\\ ! 
A\A\Z fd Wi 
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sulphenate reacts normally with p- and o-nitrobenzyl chlorides, 
yielding l-anthraquinonyl p-nitrobenzyl sulphide, orange leaflets, 
m. p. 243°, and l-anthraquinonyl o-nitrobenzyl sulphide, orange 
needles, m. p. 251°; attempts to eliminate water from these com- 
peunds with the formation of a thiophen ring were unsuccessful. 
Resorcinol and 1-bromothiolanthraquinone gave l-anthraquinonyl 
4-resorcyl sulphide, orange needles, m. p. 232°. 

1-Anthraquinonyl phenyl sulphide, m. p. 185°, is formed by the 
action of benzene on 1-chlorothiolanthraquinone in the presence 
of aluminium chloride, and is identical with the product obtained 
by Gattermann (loc. c?t.) from a-nitroanthraquinone and phenyl 
mercaptan. 

The action of ethyl sulphate on an aqueous-alcoholic solution of 
sodium anthraquinonesulphenate leads tothe formation of l-anthra- 
quinonyl ethyl sulphoxide, yellow needles, m. p. 180° (decomp.), the 
constitution of which follows from its conversion by acetic and 
hydrobromic acids into 1-anthraquinonyl ethyl sulphide, m. p. 183° 
(Gattermann, Joc. cit.) ; on the other hand, the free acid, when sus- 
pended in alcohol and treated with ethyl sulphate, is transformed 
into the corresponding ethyl ester, m. p. 149° (Fries, loc. cit.). 


4-Aminoanthraquinone-l-sulphenic Acid. K. Frizs and 
G. Scntrmann (Ber., 1919, 52, [B], 2182—2195).—The only sul- 
phenic acid which has hitherto been isolated in the pure condition 
is l-anthraquinonesulphenic acid (Fries, A., 1912, i, 1005); in their 
endeavour to isolate further examples of this class of substance the 
authors now describe attempts to prepare the corresponding 
4-hydroxy-, 4-methoxy-, and 4-amino-compounds, which, however, 
are not entirely successful. 

4-Bromo-\-hydroxyanthraquinone, coarse, orange-yellow needles, 
m. p. 197°, is prepared by the action of bromine on a hot solution 
of 1-hydroxyanthraquinone in glacial acetic acid in the presence of 
sodium acetate. (It forms a red sodiwm salt, which is sparingly 
soluble in water.) Under similar conditions, but with double the 
amount of bromine, 2:4-dibromo-1-hydroxyanthraquinone, orange 
needles, m. p. 235°, is produced. 4:4/-Dihydroxydi-l-anthraquin- 
onyl disulphide, reddish-brown, flat prisms, m. p. above 300° (com- 
pare Gattermann, A., 1912, i, 998), is conveniently prepared by the 
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action of an aqueous solution of sodium disulphide on 1-bromo-4- 
hydroxyanthraquinone dissolved in alcohol, and is reduced by dex- 
trose to 4-hydroxy-|-thiolanthraguinone, red needles, m. p. 194° 
(methyl thio-ether, shining, red leaflets, m. p. 217°, whereas Gatter- 
mann (loc. cit.) records 194°; sulphoaide of methyl thio-ether, 
orange-reddish leaflets, m. p. 226°). Di-4-hydroxy-1-anthraquinonyl 
monosulphide crystallises in red, intertwined needles, m. p. above 
300°, whilst the corresponding sulphoxide forms slender, yellow 
needles, m. p. 287°. Di-4-hydroxy-l-anthraquinonyl disulphide is 
oxidised by hydrogen peroxide in sulphuric acid solution to 
4-hydroxyanthraquinone-l-sulphonic acid, yellowish-brown needles, 
m. p. 220° (the sodium and ammonium salts are sparingly soluble in 
cold water and crystallise in reddish-brown leaflets with metallic 
glance), and by nitric acid to 3-nitro-4-hydroxyanthraquinone-|-sul- 
phonic acid, yellow, rhombic prisms, m. p. 278°, after darkening 
above 255° (the sodium, ammonium, and potassium salts dissolve 
sparingly in cold water and form shining, yellow leaflets). 4-Hydr- 
oryanthraquinone-\-sulphonyl chloride, golden-yellow leaflets, m. p. 
246°, is obtained in place of the expected chlorothiol when 
a suspension of the disulphide in chloroform or glacial acetic acid 
is treated with chlorine; the corresponding anilide forms shining, 
yellow needles, m. p. 199°. 

1-Bromo-4-methoxyanthraquinone, pale yellow needles, m. p. 
195°, is obtained by methylation of the hydroxy-compound with 
methyl sulphate, and is converted by sodium disulphide into di-4- 
methoxy-l-anthraquinonyl disulphide, yellow needles, m. p. 285° 
(compare Gattermann, /oc. cit.); the latter is not attacked by 
bromine, and is transformed by chlorine into a sulphonic chloride, 
which was not further investigated; 4-methoxy-l-anthraquinonyl 
methyl sulphide, orange-red needles, m. p. 187°, is prepared by 
reduction of the disulphide, followed by methylation of the thiol so 
produced. 

Di-4-amino-l-anthraquinony] disulphide, m. p. above 300° (com- 
pare Gattermann, /oc. cit.), is conveniently prepared from 4-chloro- 
l-aminoanthraquinone and sodium disulphide, and is readily 
reduced to the corresponding thiol, which could not be isolated 
owing to its unusual susceptibility to oxidation. It is transformed 
by chlorine into 3 -chloro-4-aminoanthraquinone-1-sulphonyl 
chloride, orange-red needles, m. p. 230°, when rapidly heated 
after darkening above 200°; the corresponding acid forms 
slender, orange-yellow needles, m. p. (anhydrous) 217° (decomp.) 
(the ammonium salt forms red needles, m. p. about 304°, 
whilst the anilide, coarse, brownish-red crystals, has m. p. 
210°). The sulphonic group is displaced by bromine with 
formation of 3-chloro-1-bromo-4-aminoanthraquinone, m. p. 217°. 
4-Amino-1-chlorothiolanthraquinone is obtained in an impure 
condition by the action of bromine on aminoanthraquinony] disul- 
phide, or, preferably, by the reduction of aminoanthraquinonesul- 
phinic acid by hydrobromic and acetic acids; it is thus obtained as 
an unstable hydrobromide, orange-yellow needles, which decompose 
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above 200°; mineral acid is removed by contact with alcohol or 
aqueous acetic acid, but the free amino-compound is too unstable to 
be isolated. The nature of the hydrobromide is established by the 
formation from it of the swlphonanilide, coarse, reddish-violet 
needles, m. p. 180° (decomp.), and of 4-amino-l-anthraquinonyl 
resorcyl sulphide, brownish-violet leaflets, m. p. 247°. Potassium 
4-aminoanthraquinone-\-sulphenate, dark green needles with 
metallic glance, is prepared from the bromothiol, but attempts 
to isolate the pure sulphenic acid failed; the constitution of 
the salt, however, is established by its conversion into 4-amino- 
anthraquinonyl methyl sulphoride, slender, red needles, m. p. 234°, 
which is reduced by hydrobromic and glacial acetic acids to 4-amino- 
anthraquinonyl methyl sulphide, m. p. 210° (compare Gattermann, 
loc. cit.), and by its oxidation to 4-aminoanthraquinonesul phinic 
acid, red needles, m. p. 191° (decomp.), which forms a sparingly 


soluble potassium salt. 


Certain Metallic Derivatives of Hydroxyanthraquinones. 
M. L. Crosstey (7. Amer. Chem. Soc., 1919, 41, 2081—2083).— 
Hydroxyanthraquinones, such as alizarin, anthrapurpurin, and 
flavopurpurin, form copper, cadmium, nickel, and iron salts when 
boiled in an organic solvent with the corresponding metallic 
chlorides, anhydrous sodium acetate, and nitrobenzene. Conper, 
cadmium, nickel, iron, cobalt, and chromium salts of alizarin have 
been prepared, having the general formula C,,H,O,M, except in the 
case of the cobalt salt, which has C,.H,,0,.Co. 

The copper and nickel salts of anthrapurpurin and flavopurpurin 
were also prepared. These alizarin salts dye wool a pale shade of 
the colour which alizarin gives on wool previously mordanted with 
the corresponding metallic salt. W. G. 


Oxidative Formation of Hydroxydiantbraquinonyls from 
Hydroxyanthraquinones. II. Experiments with Erythro- 
hydroxyanthraquinone and Quinizarin. R. Sco, E. 
Scuwincer, and O. DtscnenporFrer (Ber., 1919, 52, [B, 
2254—-2261).—-The formation of tetrahydroxydianthraquinonyl by 
the action of hypochlorite on an alkaline solution of alizarin (this 
vol., i, 64) does not appear to be an example of a general reaction. 
Further examples, however, are indicated in the patent literature in 
_ the cases of erythrohvdroxyanthraquinone and quinizarin. 

According to D.R.-P. 167461, erythrohydroxyanthraquinone, 
when melted with potassium hydroxide, yields the hydro-compound 

of a substance, C..H,,O,, of unexplained con- 

Oo On }  Stitution; this is now shown to be 1 :1/-di- 

LA AA hydroxy-2 : 2/- dianthraquinonyl (annexed for- 
= since when distilled a oe = in . 

ydrogen vacuum it gives 2:2/-dianthryl an 

KAA | when heated in carbon dioxide at 500° it gives 
2:2!-dianthraquinonylene-1:1'-oxride, greenish- 
yellow needles. The product appears to be 
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formed by the action of air on the aqueous solution of the melted 
mass, and not during the process of melting. 

Quinizarin, according to D.R.-P. 146223, is converted by salts of 
weak acids into two compounds, C,,H,,O, and C,.H,.Og, the first of 
which is described as giving a soluble blue sodium salt, whilst the 
latter yields a bluish-violet, insoluble sodium salt. It is now shown 
that only the acid which forms an insoluble sodium salt is a new 
substance, and that it has the composition C,,.H,,0,, whilst the other 

product is a mixture of this acid 

° OH OH o with a ar rope is 

now shown to be 1:4:1/:4!-tetra- 

eee a4 YS ratte 7 2! rag th raguinonyl 

annexed formula), since it gives 

ie Say’ ~~ 2: 2/-dianthryl when distilled Sith 

O O zine dust and a furan derivative 
when melted with zine chloride. 

A. G. Perkin and W. H. Perkin (T., 1888, 58, 831) have 
described the isolation of three substances, C,,H,,0,, C.,H,,0;, and 
C,,H,0,, by the distillation of sodium anthraquinone-2-sulphonate ; 
the first of these has been submitted to distillation with zinc dust, 
whereby anthracene and 2: 2/-dianthryl are obtained, but the result 
does not throw any definite light on the constitution of the 
substance. H. W. 


Isomeric Carvomenthols and Scission of Inactive 
Carvomenthol into the Optical Antipodes. I. and II. 
Vincenzo Paotrnt (Atti R. Accad. Lincet, 1919, [v], 28, ii, 82—85, 
134—137).—The author prepares pure, inactive carvomenthol by 
reducing carvone by means of zinc dust and sodium hydroxide, 
transforming the dihydrocarvone thus obtained into the isomeric 
carvenone by heating it with dilute sulphuric acid, and reducing 
the carvenone by means of sodium and alcohol. From this inactive 
carvomenthol, the levo-isomeride may be isolated by crystallisation 
of the less soluble of the two carvomenthol strychnine phthalates, 
and conversion of this into /-carvomenthol hydrogen phthalate, and 
the latter into /carvomenthol. The carvomenthol hydrogen 
phthalate prepared from the mother liquors of the above strychnine 
salt is syrupy, but, when treated with the calculated proportion of 
ammonia and with silver nitrate, it yields insoluble silver d-carvo- 
menthol phthalate, and from this, by way of sodium ¢@-carvomenthol 
phthalate and d-carvomenthol hydrogen phthalate, d-carvomenthol 
may be isolated. 

1-Carvomenthol strychnine phthalate, 

C9 Hy9*CO,"C,H,*COz"C.,H.0,No, 
forms colourless needles, m. p. 155—156°, [a], ~ 14-760 (in alcohol). 
1-Carvomenthol ey phthalate, CO ,H+C,Hy*COs*C yA jo, 
forms crystals, m. p. 125°, [a],, —3-80° (in alcohol). 

1-Carvomenthol, CG He. OH, forms an oily, limpid liquid with a 
faint odour of peppermint, b. p. 218° (corr.), D'™ 0°9082, nj’ 1-461, 
[a], —1°82°. 
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Silver d-carvomenthol phthalate is obtained as a voluminous, 
white precipitate, and may be purified by crystallisation from abso- 
lute alcohol or by precipitation from chloroform solution by addi- 
tion of alcohol and ether. 

d-Carvomenthol hydrogen phthalate forms slender, colourless, 
needles, m. p. 109°, [a],, + 4°62° (in alcohol). 

d-Carvomenthol has b. p. 218° (corr.), DY 0°9074, nip 1:463, 
[a], +1°83°. =. me Be 


Reduction Products of Pulegone: Pulegol. I. and II. 
V. Paotint (Atti R. Accad. Lincei, 1919, [v], 28, ii, 190—192, 
236—239).—Pulegol (compare Tiemann and Schmidt, A., 1897, 
i, 198), which previously has not been obtained free from menthol, 
has been prepared pure by the author. 

The products formed by reducing pulegone by means of sodium 
and alcohol contain about 30% of a yellow resin, C.>7H3,0,, which 
appears to be identical with the bispulegone obtained by reducing 
pulegone with aluminium amalgam (compare Harries and Roeder, 
A., 1900, i, 183), and is of unknown constitution, although it is 
evidently a mixture of optical isomerides, possibly of ketonic 
(pinacone) character. 

The mixture of alcoholic compounds separated from the reduction 
products of pulegone by distillation in a current of steam was 
esterified in the cold with phthalic anhydride (compare A., 1911, 
i, 730), the various hydrogen phthalates thus formed being 
separated by crystallisation and converted into the corresponding 
alcohols. In this way, /menthol of peppermint oil, a solid 
d-menthol, and /-pulegol were isolated. 

1-Menthol hydrogen phthalate, CO,H-C,H,*CO,°C,,H,9, forms 
tufts of soft, white needles, m. p. 107—108°, [a],,—107°5°. The 
corresponding /-menthol is a crystalline solid, m. p. 44°, b. p. 214° 
(corr.), [a], —49°7°. 1-Menthol strychnine phthalate, 

CO,H-C;Hy*CO,°C))Hy9,C2; Ha02N9, 
forms soft, white needles, m. p. 157—158°, [a], —44°46°. 

d-Menthol strychnine hydrogen phthalate forms crystals, m. p. 
207—208°, [a], —11:7°. d-Menthol hydrogen phthalate forms 
crystals, m. p. 107—108°, [a], +18°4°. d-Menthol, C\,H»O, is a 
solid and has m. p. 88—89°, b. p. 214°, and [a], + 21°8°; it is a 
saturated compound, and is possibly identical with the a-pulego- 
menthol obtained by Haller and Martine (A., 1905, i, 533) by 
reducing pulegone by Sabatier’s method. 

Pulegol hydrogen phthalate, C,,H,,O, crystallises in slender, 
white needles, m. p. 212°, [a], —86°8°. 1-Puleqgol forms slender, 
white needles with a faint odour of menthol, m. p. 46—47°, 
fa], —54°6°; it is an unsaturated compound, and readily decolorises 
permanganate and bromine solution, the bromide, C,yH,,OBry, 
being a dense, colourless, oily liquid. T. H. P. 


Transpositions in the Camphene Series. G. Lanatots 
(Ann. Chim., 1919, [ix], 12, 193—264)—In the first part of the 
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paper, a brief résumé is given of the chemistry of camphene and 
its derivatives. A closer study has been made of halogenation in 
this series, and the constitution of the monochloro- and monobromo- 
derivatives of camphene has been established, and a new method 
of synthesis for the introduction of carbon containing substituents 
into the side-chain has been found. 

A general outline of the work is given, and the experimental 
work is to be published later. A new method of nomenclature is 
advocated for the camphene series based on the hypothetical 
camphenylane (formula I) and the hypothetical radicles 
camphenylene (formula II) and camphenylidene (formula III). 


8 5 
CH,—UH—OMe,  CH,—CH—CMe, (H,—CH—OMe, 


! 
CH, | | OH, CH, 
u | I 
CH,—CH—CH, CH,-CH—CH  CH,—CH—C= 
2 1 6 ! 
(L.) (11) (IIT.) 


In this system, camphene becomes camphenylidene-6-methane. 
W. G. 


Chemical Investigation of Various Natural Lacquers. 
Rrxo Masta (7. Tokyo Chem. Soc., 1919, 40, 91—126. Compare 
A., 1908, i, 437; 1909, i, 402, 945; 1912, i, 883).—Chinese lacquer 
(from Rhus vernicifera, De.) is essentially the same as Japanese 
lacquer; both contain urushiol. Yunan lacquer (from PR. suece- 
danea, I. fils), Formosan lacquer (from Semecarpus vernicifera), 
and Ivy lacquer (from PR. toricodendron %) contain Jaccol, Co,H Ov, 
a homologue of urushiol. Mydrolaccol, C,,H,,"CsH,(OH), [2:3], 
m. p. 63—-64°, forms a dimethyl ether, m. p. 43—44°, a mononitro- 
derivative, m. p. 75—76°, and dinitro-derivative, m. p. 86—87°. 
Burmese lacquer contains thitsiol, C,,H,,0.. Wydrothitsiol, 

C,;H;;°C,;H,(OH)., [3:4], 
m. p. 94—96°, forms a dimethyl ether, m. p. 56—57°, and mono- 
nitro-derivative, m. p. 75—76°; the dinitro-derivative is difficult 
to prepare. Hydrothitsiol is therefore very similar to tsohydro- 
urushiol, and probably belongs to the same group. Unlike 
urushiol and laccol, thitsiol contains a group which is hydrogenated 
or ozonised only with difficulty. 

Siam lacquer is probably a mixture of Yunan and Burmese 
lacquers. Korean lacquer is assumed to be identical with Japanese 
lacquer. CuemIcaL ABSTRACTS. 


Bromination and Constitution of Caoutchouc. W. C. 
Scum1tz (Gummi Zeit., 1919, 34, 167—169, 193—195).—Purified 
rubber which has been “depolymerised” by heating with xylene 
under a pressure of 15 atmospheres forms an additive compound, 
C.,H .Br,), when brominated in carbon tetrachloride; this product 
gradually eliminates hydrogen bromide, with formation of a micro- 
crystalline compound, C.,H,)Br, which is insoluble in carbon tetra- 
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chloride and is quite distinct from the ordinary “ caoutchouc tetra- 
bromide.” The decabromide is probably an open-chain compound, 
and it is uncertain whether the disruption of the cyclic caoutchouc 
molecule occurs during bromination or in the previous depoly- 
merisation. In the bromination of solutions of ordinary rubber, 
the chemical process is complicated by colloidal phenomena which 
are absent in the case of the depolymerised hydrocarbon. [See also 
J. Soc. Chem. Ind., 1920, 73a.] D. F. T. 


Preparation of Double Compounds of Caffeine with 
Alkali Salts of Acetylsalicylic [0-Acetoxybenzoic] Acid. 
CHeMIScCHE Fasrik J. A. Witrinc (Brit. Pat. 136187). 
—o-Acetoxybenzoic acid (2 mols.), an alkali carbonate (1 mol.), 
and caffeine (1 mol.) are homogeneously mixed, and the mixture is 
moistened with an alcohol, ester, ketone, or chlorinated hydrocarbon 
of the aliphatic series to the consistency of a viscous paste, which is 
kneaded until a sample dissolves in water to a clear solution with- 
out the liberation of carbon dioxide. The solvent is then removed 
by evaporation at a low temperature, and the product, consisting 
of the o-acetoxybenzoate of caffeine and the alkali metal, is finally 
dried in a vacuum. G. F. M. 


Syntheses in the Cinchona Series. II. Quaternary Salts. 
Water A. Jacops and MicwaeL HEIDELBERGER (J. Amer. Chem. 
Soc., 1919, 41, 2090-—2120).—The authors have prepared a number 
of quaternary salts from the different cinchona alkaloids with a 
view to a study of their bactericidal or, more specifically, pneumo- 
coccidal powers. The methochlorides, the benzyl chlorides, and the 
salts formed with the chloroacetyl derivatives of ammonia, the 
lower aliphatic amines, and benzylamine have been prepared. In 
the case of the chloroacetyl derivatives of the aromatic amines, the 
new series of salts with the alkaloids were only sparingly soluble 
in cold water, the other salts named above being, in general, fairly 
readily soluble. Solutions of all of the salts, aliphatic or aromatic, 
gave immediate precipitates with solutions of picric acid or 
potassium dichromate. ; 

The quaternary salts of the alkaloids with the chloroacetyl deriv- 
atives of the aliphatic and aromatic amines were prepared by boil- 
ing equimolecular amounts of the components in dry acetone for 
five to seven hours. The following salts are described. 

Cinchonine gives a methochloride decomposing at 270°, 
[a]%"> + 225-19; a benzylochloride, m. p. 280° (decomp.), [e]p 
+164-8°; an iodoacetamide, decomposing at about 190°; a chloro- 
acetamide, m. p. 110—120° (decomp.), [a] +174°2°. 

Cinchonidine gives a methochloride, m. p. 232—233° (decomp.), 
[a]? —142-7°; a chloroacetamide, m. p. about 190°, [a]p” —112-5°. 

‘Quinine gives a methochloride, m. p. 196—198°, [aly —211°7°; 
a benzylochloride, m. p. 183—188°, [a]s —230°5°; an iodoacetamide, 
m. p. 175—180°, [a] —152-2°; a chloroacetamide, m. p. 190° 
(decomp.), [a]p —159°6°; a chloroacetanilide, m. p. 224—225° 
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(decomp.), [a]f° —131-5° (in alcohol), giving a hydrochloride, m. p. 

204—206° (decomp.), and a nitrate, m. p. 201—203° (decomp.) ; 

quinine-p-chloroacetylamino phenol, 
C.)H,,0.N,,CH,Cl-CO-NH-C,H,-OH, 

m. p. 205° (decomp.), quwinine-o- chloroacet ylaminobenzamide, 

CopH402N2,CH2Cl: CO-NH-C,H,CO-NH,, m. p.  178—179° 

(decomp.), [a] —164°4° (in “alcohol). 

Quinidine gives a methochloride, m. p. 250—251° (decomp), 
[aJp +253°1°; a benzylochloride, m. p. 180° (decomp.), [a]p” 
+219°9°; an iodoacetamide, m. p. 190° (decomp.), [a] + 166°2° _ 
alcohol) ; a chloroacetamide, m. p. 205° (decomp.), [a] +207°2 
an iodoacetylcarbamide, m. p. 170—175° (decomp.), and a chloro- 
acetylcarbamide, m. p. 176—178° (decomp.), [a]p° +170°9°. 


Hydroquinine gives a methiodide, m. p. 233—235° (decomp.),. 


[a]=* —107-6° (in alcohol); a methochloride, m. p. 172—173° 
(decomp. ), [a}p° —162-9°; a benzylochloride, m. p. 202—203-5° 
(decomp.), [a]j/—196°9°; an «todoacetamide, m. p. 185°, 
oe iat 5° (in alcohol); a chloroacetamide, m. p. 195° 
(decomp.), [a]; —129- Lag a chloroacetomethylamide, 

Cy) Hog0.N.,CH,C!l-CO-NH Me, 

. p. 160°; a chloroacetoethylamide, m. p. 160°; a chloroacetodi- 
pool ylamide ; a chloroacetodiethylamide, m. p. 209-—-210° (decomp.), 
[alt pb —84°8°; a chloroacetobenzylamide, 

C.,H,0,N.,CH.Cl-CO-NH-CH,Ph, 
m. p. 197—198°, [a]f —42°5°; a chloroacetanilide, m. p. 210° 
(decomp.), [a] —95°9° (in alcohol), giving a hydrochloride and a 
dinitrate ; a m-nitrochloroacetanilide, m. p. 195—200° (decomp.) ; a 
m-chloroacetylaminoacetanilide, m. p. 150° (decomp.); a p-chloro- 
acetylaminoacetanilide, m. p. 205°; a p-chloroacetylaminodimethyl- 
aniline, Cy »H.g,0,N,,CH.Cl-CO-NH-C,H,-NMe,, m. p. 200° 
(decomp.), [a}i*® —82-9° (in alcohol) ; a p-chloroacet ylaminodiethyl- 
aniline, Mm. p. 190-1955, fa]> —80°5° (in alcohol); an o-chloro- 
acetylaminophenol, m. p. 185° (decomp.); a m-chloroacetylamino- 
phenol, m. p. 205°, fal} —115-7° (in alcohol), giving a hydro- 
chloride, m. p. 200°; hydroquinine-p-chloroacetylaminophenol 
hydrochloride, m. p. 196—197°; hydroquinine-4-chloroacetylamino- 
catechol hydrochloride, 
C,,H.,0,N,,CH,Cl-CO-N H-C,H,(OH),,HCl, 
m. p. 196—198° (decomp.); hydroquininechloroacetyl-o-anisidine, 
m. p. 185°, [a]i~ —72-5° (in alcohol) ; hydroquininechloroacetyl-m- 
anisidine, m. p. 190°, [a]; —102°9° (in alcohol), giving a hydro- 
chloride, m. p. 170--171°; hydroquininechloroacetyl-p-anisidine, 
m. p. 190°, [a] —93°9° (in alcohol), giving a hydrochloride, m. p. 
180—184° ; hydroquininechloroacetyl - o- - phenetidine, m. pp. 
170—172°; hydroquininechloroacetyl-m-phenetidine hydrochloride, 
m. p. 173—174°; hydroquininechloroacetyl-p-phenetidine, m. p. 
210°, [a]z* —89-1° (in alcohol) ; hydroquinine-4-chloroacetylamino- 
guaiacol, Co)>H.g0,N>,C;H,(OH)(OMe)*-NH-CO-CH,.Cl, m. p. 215° 
(decomp.) ; hydroqutnine-3 : 4-methylenedioxychloroacetanilide, 
C49 Hog 02N2,CH,O0,:C,H,*NH:CO-CH,Cl, 
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m. p. 185°; hydroquinine-3 :4-dimethoxychloroacetanilide, m. p. 
205—210° (decomp.); hydroquinine-m-chloroacetylaminobenzene- 
sulphonamide, Cy)Hsg,0,N,,CH,Cl-CO-NH-C,H,°SO,-NH,, m. p. 
200—205° (decomp.). 

Hydroquinidine gives an iodoacetamide ; a chloroacetamide, m. p. 
210° (decomp.), [a] +179°9°; hydroquinidine-p-chloroacetylamino- 
phenol, m. p. 285°, giving a hydrochloride, m. p. 245—250° 
(decomp.) ; hydroquinidinechloroacetyl-p-anisidine, m. p. 260—265° 
(decomp.), giving a hydrochloride, m. p. 196—200° (decomp.). 

Hydrocupreine gives a chloroacetanilide hydrochloride, m. p. 
213—214° (decomp.), and a chloroacetyl-p-anisidine hydrochloride, 
m. p. 210° (decomp.). 

Ethylhydrocupreine gives a methochloride, m. p. 198—199°, 
[a]h —176°7°, and iodoacetamide, m. p. 185°, [a]p —115°4° (in 
alcohol) ; a chloroacetamide, m. p. 195°, [a]} —114°8°; a p-chloro- 
acetylaminophenol, m. p. 178—182°, [a]; —71°8° (in alcohol), 
giving a hydrochloride, m. p. 196—197° ; ethylhydrocupreinechloro- 
acetyl-p-anisidine, m. p. 200°, [a]i?—69-0° (in alcohol), giving a 
hydrochloride, m. p. 204—205° (decomp.); ethylhydrocupreie- 
chloroacetyl-p-phenetidine, m. p. 210° (decomp.), [a]p° —75°25° (in 
alcohol), giving a hydrochloride, m. p. 208° (decomp.). 

Most of the melting points given above are only approximate, as 
the substances turn to jellies long before they become fluid. 


W. G. 


Synthesis in the Cinchona Series. III. Azo-dyes 
derived from Hydrocupreine and Hydrocupreidine. MicHAEL 
HEIDELBERGER and WatrTER A. Jacoss (J. Amer. Chem. Soc., 1919, 
41, 2131—2147).—Both hydrocupreine and hydrocupreidine behave 
in a normal manner as phenolic compounds, and yield well-defined 
azo-dyes with diazotised aromatic amines, and the authors assume 
that position 5 in the quinoline nucleus is the place of entrance 
of the azo-group (compare Giemsa and Halberkann, A., 1919, 
i, 342). In general, the benzeneazo- and tolueneazo-dyes, as well as 
those with m-substituents in the benzene ring, dye silk various 
shades of orange. o- and p-Alkoxy-groups deepen these colours 
towards the red, whilst the dyes from the naphthylamines dye silk 
a deep rose colour. These substances have the property of dyeing 
unmordanted cotton. Many of the substances described below are 
highly bactericidal in vitro. The following azo-dyes have been 
prepared : 

Benzeneazohydrocupreine, m. p. 130°, giving a ngage 
m. p. 181—183° (decomp.); o- tolueneazohydrocupreine, m. 
110—130° (decomp.) ; m-tol/weneazohydrocupreine, m. p. 125—130°, 
giving a dihydrochloride, m. p. 195° (decomp.) ; p- -tolueneazohydro- 
cupreime, m. p. 202—205°; a-naphthaleneazohydrocupreine, m. p. 
146—149° (decomp.); B-naphthaleneazohydrocupreine, m. pp. 
240—244° (decomp.) ; dibenzene-p-bisazohydrocupreine, m. p. 204° 
(decomp.); m-nitrobenzeneazohydrocupreine, m. p. 150°5—151°5°; 
p-nitrobenzeneazohydrocupreine, m. p. 220° (decomp.) ; m-acetyl- 
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aminobenzeneazohydrocupreine, m. p. 155—180°; m-carbamido- 
benzeneazohydrocupreine, m. p. 165—185° (decomp.); p-amino- 
benzeneazohydrocupreine, m. p. 155—165°; p-acetylaminobenzene- 
azohydrocupreine, m. p. 158—162° (decomp.) ; p-carbamidobenzene- 
azohydrocupreine, decomposing at 190°; p-hydrorybenzeneazohydro- 
cupreie, m. p. 150—160° (decomp.); p-benzoyloxybenzeneazo- 
hydrocupreine dihydrochloride, m. p. 185—195° (decomp.); 
2-methoxybenzeneazohydrocupreine, m. p. 120°; 3-methoybenzene. 
azohydrocupreine, m. p. 188—190°; 4- methorybenzeneazohydro- 
cupreine, m. p. 213—215° (decomp.) ; 2-ethorybenzeneazohydro- 
cupreine, m. p. 135——-140°; 3-ethoxrybenzeneazohydrocupreine, m. p. 
90—125°; 4-ethorybenzeneazohydrocupreine, m. p. 156—161°; 
3:4-methylenedioxybenzeneazohydrocupreine, m. p. 177—184°; 
3 :4-dimethorybenzeneazohydrocupreine, m. p. 110°; 3-methoxy-4- 
ethorybenzeneazohydrocupreine, m. p. 100—135°; 4-methozry-5- 
ethoxybenzeneazohydrocupreine, m. p. T5—120°; 3: re dimethoxy-6- 
carborybenzeneazohydrocupreine, m. p. 236° (decomp. ); o-phenyl- 
glycollic acid-p-azohydrocupreine, 
CO,H:CH,°0°C, Hy N° N°C,,H.,0.N,, 

m. p. 199—200° (decomp.); m-carborylamidohenzeneazohydro- 
cupreine, m. p. 195° (decomp.), gives a dihydrochloride; p-sulpho- 
benzeneazohydrocupreine, m. p. 252° (decomp.) (compare Giemsa 
and Halberkann, /oc. cit.). gives a scarlet sodium salt ; m-sulphon- 
amidobenzeneazohydrocupreine, m. p. 170—190°; p-sulphonamido- 
benzeneazohydrocupreine, m. p. 155—190°; quinolyl-6-azohydro- 
cupreine, m. p. 232—234°; benzeneazohydrocupreidine, m. p. 
183—185°, gives a dihydrochloride, m. p. 220—221° (decomp.) ; 
a-naphthaleneazohydrocupreidine, m. p. 132—140°; p-nitrobenzene- 
azohydrocupreidine, m. p. 135—139°; p-sulphohenzeneazohydro- 
cupreidine, m. p. 247° (decomp.); benzeneazo-6-hydroxyquinoline 
has m. p. 160—-161°5°. Most of these compounds show considerable 
softening or sintering and darkening previous to melting. W. G. 


Final Report on the Alkaloids of Gelsemium. L. E. Sayre 
(J. Amer. Pharm. Assoc., 1919, 8, 708—711).—The investigation 
was made on about 11°5 kilos. of the drug in N° 20 powder. The 
following alkaloids isolated as salts were obtained: sempervirine 
nitrate (about 3 grams), gelsemine hydrochloride (about 8 grams), 
gelsemidine hydrochloride (1°75 grams), and an amorphous alka- 
loidal chloride, which is named gelsemoidine hydrochloride. All of 
these are toxic. CHEMICAL ABSTRACTS. 


Ethylmorphine Sulphate. James Lestize Tuomson (Pharm. 
J., 1920, [iv], 50, 7).—Ethylmorphine sulphate has m. p. 207°, and 
crystallises with 5H,O; at 15°5° it dissolves in 9°5 parts of water 
and in 111 parts of 90% alcohol. W. P. S. 


Strychnine and Brucine. VI. R. Crusa (Atti R. Accad. 
Lincei, 1919, [v], 28, ii, 185—-187).—The action of bromine on 
‘sostrychnine in acetic acid solution and subsequent decomposition 
of the perbromide yields derivatives of the tribromo-base, 
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C,,H,,ON,Brs, in which two bromine atoms are added at a double 
linking as in strychnine, while the third replaces a hydroxyl group 
(A., 1915, i, 893). This conclusion is contirmed by the behaviour 
of isostrychnine towards (1) alcoholic hydrogen bromide in the hot, 
and (2) benzoyl chloride. The first of these reactions yields a crystal- 
line compound which appears to have the formula 
C,,H,,N Br(CO,Et):NH,HBr, 

and is to be considered later. 

The action of benzoyl chloride on isostrychnine suspended in 10% 
potassium hydroxide solution yields only a small proportion of a 
compound, m. p. 174°. In pyridine solution, however, the benzoy]l- 
ation gives benzoylisostrychnine, Cy,H,,O,N,Bz, which crystallises in 
colourless needles, m. p. 174°, and has the normal molecular weight 
in benzene solution. ‘The benzoylation yields also the benzoate of 
the benzoyl derivative, C,,H,,0O,N.Bz,BzOH,H,O, which forms 
white needles, m. p. 127°. The hydrochloride, C,,H,,O.N,Bz,HCl, 
small, colourless needles, m. p. 219°; the awrichloride, yellow 
needles, m. p. 195°; and the dichromate, (C,H y,0,N,Bz),,H,Cr.0,, 
slender, reddish-yellow needles, were prepared and analysed. The 
sulphate and nitrate crystallise well, and are slightly soluble in 
water. Zz. @. 


Strychnine Alkaloids. XXVIII. Conversion of the 
Methylammonium Salts from Brucine and apoMethyl- 
brucine into Quinones. Herrmann Leucus and Watrer HINTzE 
(Ber., 1919, 52, [B], 2195—2204).—The salt of the quaternary 
ammonium base which is readily formed by the action of methyl 
sulphate on brucine shows, like the alkaloid itself, the red colora- 
tion with nitric acid, which is due to the formation of quinone; the 
latter, however, could not be isolated in the pure state or as a salt, 
and was therefore immediately reduced to the corresponding quinol, 
which separated from solution as a mixture of dbisapomethylbrucine 
methonitrate, C,H ,0,N,,MeNO;,H,O, colourless, shining prisms, 
and acid sulphate, C,,H.sO;N,.Me*SO,H, colourless, three-sided 
plates, in which the additional molecule of water appears to be 
chemically united, since it is not evolved in a vacuum at 140°. For 
purification the mixture of salts was transformed by 12N-hydro- 
chloric acid into bisapomethylbrucine methochloride, leaflets or 
prisms (+1H,O), prisms (+2H,O), [a]i}+654° for the mono- 
hydrated salt in aqueous solution. Oxidation of the quinol to 
quinone is conveniently effected with a solution of chromic acid in 
hydrochloric acid, whereby the substance, C,,H,,0,N.,MeCl,H.CrO,, 
bright red leaflets, is obtained, which is analogous to the compound 
derived from bisapomethylbrucine itself (A., 1911, i, 746). <A 
similar oxidation is effected by heating the quinol with a solution 
ot hydroxylamine in hydrochloric acid, when the monozime of the 
quinone, yellow needles, is produced; this, however, has not the 
simplest formula, C,,H.,O,N;,Cl, but contains an additional mole- 
cule of hydrogen chloride and, according to conditions, either 4H,O, 
which may be replaced in part by hydrogen chloride, or 2H,0. Cor- 
centrated nitric acid converts the chloride into the nitrate, 
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C.9H.40,N3(NO3), HNO;,2H,O, yellow prisms, which is hydrolysed 
by water to the substance, CyH.sO,N;(NO;),H,O+H,O, red 
prisms, which is re-converted by acid into the yellow nitrate. Simi- 
larly, the dichloride of the monoxime yields a hydrate, 
Cy:H,,0,N,C1,H,0, 
slender, red needles, when the excess of hydrochloric acid is removed 
preferably by addition of alkali hydroxide (1 mol.). By the aid 
of a second molecule of alkali hydroxide, the residual chlorine atom 
can be removed as hydrogen chloride, and a betaine-like compound, 
C..H,,0;N5, orange-red prisms, is produced. 

The yellow nitrate of the oxime is only formed with gently 
warmed nitric acid. At a higher temperature a more complex 
action occurs in which nitration is accompanied by oxidation of the 
quinone-oxime or nitrosophenol group to the nitrophenol group 
and a molecule of water is added; the nitrate, C,.H,,0,,N;, which 
is thus produced, is identical with the product of the oxidation of 
the oxime of methylcacotheline (following abstract), from which 
it is more readily produced. 

In a similar manner, bisapomethylbrucine methochloride is con- 
verted through the quinone by 5.V-nitric acid at 50—60° into 
methyleacotheline methonitrate. On the other hand, only quinone 
formation, unaccompanied by nitration, is observed with concen- 
trated nitric acid at 0°, so that in this instance, in contrast to that 
of bisapomethylbrucine itself (A., 1911, i, 746), it was not possible 
to obtain a nitrated but not hydrated quinone. H. W. 


Strychnine Alkaloids. XXVIII. Transformations and 
the Violet Colour Reaction of Methylcacotheline. Herrmann 
Levens ahd Wa ter Hintze (Ber., 1919, 52, [B], 2204—2224. 
Compare A., 1919, i, 35).—Previous investigation of the metho- 
nitrate of the cacotheline bases (now termed methyleacotheline) had 
established the probability that it, in accordance with its mode of 
formation from brucine dimethosulphate, is a nitrated and hydrated 
quinone, but the function of the added water was left unexplained. 
Further evidence of its quinonoid nature is now adduced by the 
isolation of a semicarbazone as nitrate, C,,H,,O-N,*NO,,3H.O, the 
semicarbazone of the methochloride, slender, pale yellow needles, and 
the monophenylhydrazone as nitrate, C,H ,0;N;*NO,,3H.O, brown- 
ish-red, oblique prisms. To determine whether water has been added 
in such a manner that the acid amide group *CO—N= of brucine 
has been converted into -CO,H | H-N<, attempts have been made 
to identify the presence of the carboxyl group in two ways. On 
the one hand, hydrogen chloride has been removed from the semi- 
carbazone hydrochloride by the agency of silver oxide (or, in 
general, a molecule of acid from the salts by a molecule of alkali), 
whereby a crystalline betaine, C,,;H,,O;N,, has been produced which 
readily re-forms the original salts with acids. On the other hand, 
the presence of the carboxyl group is shown by the conversion of 
the semicarbazone nitrate into its methyl ester, C.,H.,O,;N,Cl. The 
phenylhydrazone only yielded an amorphous betaine, but methyl- 
cacotheline itself gave a crystalline betaine, C..H,,0,N,, and, as no 
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other acidic group can be present, may thus be regarded as contain- 
ing the carboxyl group. The chloride of the monoxime described 
previously (Joc. cit.) also yielded a crystalline betaine, 
CyH,0;,N,,4H,0 ; 

possibly, in this instance, the oxime or the tautomeric nitroso- 
phenol group could take part in the dehydration, but this view is 
rendered improbable by the isolation of a crystalline monomethyi 
and monoethyl ester. 

The nitrate of the monoxime can only be obtained from the 
chloride by the use of metallic nitrates, since the oxime is oxidised 
when warmed with even \-nitric acid, the quinoneoxime or nitroso- 
phenol group being converted into the nitrophenol group, a second 
nitro-group being thus introduced into the molecule; this ‘ dinitro- 
phenol’ also yields a crystalline betaine, Cy.H,,O,N,, whilst its salts 
can be reduced to a ‘ diaminophenol,’ Cy.Hog0,N,Cl1,2HCl1 or 1HCl, 
which can be obtained less smoothly from the nitroquinonemon- 
oxime. According to these reactions, the formula of methylcaco- 
theline may be resolved thus: C,,H,;{-CO-CO-; !C-NO,; NMeNO,; 
=NH; -CO.H; —CH(OH)}. 

The violet coloration caused by the action of stannous chloride or 
sulphur dioxide on methyleacotheline has been previously investi- 
gated and attributed to the conversion of the quinone into the 
corresponding quinol, the necessary hydrogen being regarded as 
obtained by the conversion of the secondary alcoholic group of the 
brucine molecule into the keto-group. Further examination has now 
been made on the action of methyleacotheline and similar salts 
towards sulphur dioxide in the presence of mineral acids; methyl- 
cacotheline itself yields a crystalline, dark violet nitrate, which, 
however, contains two hydrogen atoms more than the original salt 


into which it is re-converted by nitric acid, 
8 


. CoH sOoN, Pern. > C, oH, eOWN 4; 
HNOs 

the corresponding chloride, C..H,0;N; Cl, similarly yields a violet 
quinol, Cy.H,,0;N;Cl, from which it is re-formed by ferric chloride. 
The behaviour of the acid sulphate is precisely similar, the quinol 
sulphate re-forming the original material on treatment with ferric 
sulphate. The sulphite thus occupies a peculiar position in that 
reduction in this case only is caused by hydrogen derived from 
within the molecule. The presence of acid radicles which are not 
ionised is not essential to the production of the violet colour, since 
they can be removed by warming with one (or two) molecules of 
alkali, whereby deep violet betaines are obtained: 

C.9H,0;N,*NO, —> Co.H,;0;Ns. 

With the object of demonstrating the presence of the phenol 
group in the violet quinols, the violet chloride was boiled with acetic 
anhydride and sodium acetate; the product, however, did not con- 
tain the acetyl group, but was formed by loss of a molecule of 
hydrogen chloride and of water from the original substance. It 
appears to have a betaine structure, since it readily yields additive 
products with acids, and probably is a phenol betaine. 


i, 180 ABSTRACTS OF CHEMICAL PAPERS. 

Reduction of the betaine anhydride, C,,.H,,0,N;, with tin and 
hydrochloric acid yields the aminoquinol, C.,.H,,0,N;Cl,HC1,2H,0, 
previously obtained from methylcacotheline and formulated with 
1H,0O. A molecule of water appears to be eliminated during the 
reduction of methylcacotheline in a manner similar to that observed 
during the action of acetic anhydride on the violet quinol. The 
composition of the amine hydrochloride varies considerably, and the 
following forms have been prepared and analysed: 

C..H,,0;N,C1,HCl, 
needles ; C,.H,,0;N,Cl,2H,O, trapezoidal tables ; 

C.9H.,0;N,C1,HCl, 
rectangular or quadratic tables; from the first of these, hydrogen 
chloride is eliminated at 100°, whilst the third is stable at this 
temperature. H. W. 


The Chemical Identification of Thyroxin. II. E. C. 
KenDALL and A. E. Osrerserc (J. Biol. Chem., 1919, 40, 
265—334).—Thyroxin, the physiologically active constituent of the 
thyroid gland (A., 1919, i, 497), can exist in two tautomeric forms. 
The keto-form (I), which is by far the more stable, crystallises in 
long needles, m. p. 250°; the enol form (IT) crystallises in rosettes 
of needles, m. p. 204°. From a consideration of the chemical 
behaviour of the substance, so far as it is yet known, the authors 
suggest the formule 


IH IH 
==0-CH,CH,"CO,H 1H \==C-CH,-CH,-CO,H 
ui ) ¥” <_< = q JN £COH 
H N 
(I.) (II.) 


Further, there is evidence that by combination with the elements 
of a molecule of water, two further forms may exist, melting at 
225° (III) and 216° (IV) respectively, the suggested nature of 
which is indicated by the partial formulz 


\o===r— \o==c— \c=c- ‘CH, CH,-C0,H 
C 6=0 © OH /® ©0-0H 
oe “\4 \ 
¢ N NH, 
N rs 
JN if OH 
H HH 
(IIT.) (IV.) (V.) 


Addition of an acid to the enolic form leads to fission of the ring 
and formation of an amino-acid (V), of which III is an internal 
salt. For the evidence on which the authors base these formule, 
the original must be consulted. 
The acetyl derivative crystallises in short, curved needles, m. p. 
228—235° (decomp.). The su/phate has the formula 
CyoH90)No1,8. 
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The hydrochloride crystallises in star-shaped plates. When treated 
with cyanic acid, thyroxin yields a carbamyl derivative, 
C(C,H,*CO,H) 
CHL y(Co-NH,) >COoO. 

Many mono- and di-basic metallic salts of thyroxin have been pre- 
pared, but although they are beautifully crystalline, they have not 
been obtained in a pure condition. A dimethyl ester has been 
prepared, and is hydrolysed to a monomethyl ester by alkali 
hydroxides. 

Thyroxin is not easily oxidised or reduced. When exposed to 
sunlight in weak alkaline solution, it is very unstable. Within 
twenty-four hours, the solution turns pink or yellow, deepening 
to a brown, and an aromatic odour is produced. The development 
of the pink colour is accompanied by the splitting off of iodine in 
the form of hypoiodous acid. J. C. D. 


Constitution of Arylanthranils, Lactimides, and Lact- 
imones. Gustav HELier and Hitpe Lavutn (Ber., 1919, 52, [B), 
2295—2303).—In a previous communication (Heller, A., 1915, 
i, 844) it has been shown that acylanthranils react with hydrazine 
hydrate in alcoholic solution to yield 3-hydrazino-3-aryl-3 : 4- 
dihydrobenzoxazones, and the reaction is interpreted as in favour 


>N-COR for the acylanthranils, the behaviour 
being difficult “to reconcile with the alternative formula 

CO- 
teh 
pounds have now been examined. 

Anthranoylanthranilic anhydride and _ acetylanthranoyl- 
anthranilic anhydride (Schroeter, A., 1917, i, 529, 620) are con- 
verted by hydrazine hydrate in warm alcoholic solution into 
3-hydrazino-3-0-aminophenyl-3 : 4-dihydrobenzorazone, pale yellow 
needles, m. p. 200° (decomp.), and 3-hydrazino-3-0-acetylamino- 
phenyl-3 :4-dihydrobenzorazone, colourless, thread-like crystals, 
m. p. 216° (decomp.); these substances are decomposed by alkali, 
and, on acidification with acetic acid, the lactone is re-formed in a 
somewhat impure condition. It appears, therefore, that complex 
acylanthranyls contain the same ring as is present in the simpler 
substances. ! 

Benzoylaminocinnamic lactimide and acetylaminocinnamic lact- 
imide react similarly with hydrazine hydrate, yielding, respectively, 
5-heto-2-hydrazino-2-phenyl-4-benzylidenetetrahydro-oxazole, 


co——— -0 
! . . 
((:CHPh)-NHO CP? NENBy, 


colourless needles, m. p. 153—154° (benzylidenehydrazino-deriv- 
ative, colourless needles, m. p. about 220° after darkening from 
145°), and  5-keto-2-hydrazino-2-methyl-4-benzylidenetetrahydro- 
orazole, coarse crystals and clusters of needles, m. p. about 180° 


of the formula 


A number of somewhat similarly constituted com- 
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(decomp.) after darkening from 160°. For reasons similar to those 
advanced in the case of the acylanthranils, the original substances 
must have the constitution CHPh:C< i go.R’ 
a-Benzoylaminoisobutyric anhydride (Mohr and Geis, A., 1908, 
i, 339; 1910, i, 117) is transformed by hydrazine hydrate into 
5-keto-2-hydrazino-2-phenyl-4 :4-dimethyltetrahydro-ovazole, slender 
needles, m. p. 134°, and must therefore have the lactam formula. 
The isomeric a-henzoylaminoisobutyric hydrazide, obtained by the 
action of hydrazine hydrate on the acid chloride, has m. p. 248° 
(decomp. ). H. W. 


Dyes Derived from Ketodihydro-1 : 4-benziscthiazine. 
W. Herzoe (Ber., 1919, 52, [B], 2270—2274).—Ketodihydrobenzo- 
thiazine reacts with a-isatinanilide in a solvent of high boiling 

point, such as ethyl benzoate, to yield 


NH 2(2'indoryl) -3-ketodihydro-1 : 4-benz- 

ON 4™. isothiazine (annexed formula), dull, 
| | co CO_/\_prownish-violet needles with metallic 
C02 glance, m. p. above 300°, which dyes 

\/4 \ 4 ne cotton bluish-violet and wool reddish- 
5 NH \/ violet. 2(2' - Thionaphthen) - 3 - ketodi- 


hydro-1| :4-benzisothiazine, yellow, silky 
needles, m. p. above 300°, prepared similarly from thionaphthen- 
quinoneanilide, has little affinity for the textile fibres. B-Isatin- 
anilide yields 2(3/-indoryl) -3-ketodihydro-1 : 4-henzisothiazine, 
orange-red, silky needles, m. p. about 270°, which has very little 
affinity for the textile fibres. 

The inferiority of the substances as dyes in comparison with 
indigo-blue and thioindigo-red is readily interpreted according to 
the Clauss hypothesis, since they contain only one quinonoid 
indogen, whilst the latter dyes contain two such groups. H. W. 


Certain Arylamino-derivatives of 4(5)-Methyl-5(4)-amino- 
methylglyoxaline and the Syntheses of 4(5)-(8-p-Hydroxy- 
phenylethyl-8-aminoethyl\glyoxaline. Orro Gerneross (Ber., 
1919, 52, [B], 2304—2318).—The anil of 4(5)-methylglyoxaline- 
5(4)-aldehyde (Gerngross, A., 1912, i, 314) is reduced by sodium in 


boiling isoamyl-alcoholic solution in an atmosphere of hydrogen to 
NH-CMe 
" yl - -anili raline i 
4(5)-methyl - 5(4) anilinomethylglyoxaline, CHR C-CH,:NHPh’ 


slender needles from water, m. p. 183° (corr.) [hydrochloride, four- 
sided leaflets, m. p. 201° (corr.) after becoming discoloured at 
175° and softening at 195°]; the corresponding benzoyl derivative 
cerystallises in shining, four-sided plates, m. p. 206° (corr.), yields 
a hydrochloride, m. p. 235° (corr.), and does not couple with 
diazobenzenesulphonic acid in alkaline solution. The preparation 
of the aniline derivative is only conveniently effected in this manner 
when very small quantities of material are required; for larger 
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amounts, it is more conveniently produced by the action of aniline 
(2 mols.) on a solution of methylchloromethylglyoxaline hydro- 
chloride (1 mol.) in methyl alcohol (compare Ewins, T., 1911, 99, 
2054); under these conditions, its formation is accompanied ‘to a 
greater or less extent by that of N-phenyliminobis-4 : 5-dimethyl- 
, CMe:-NH 

glyoxaline, NPh(CH, sa corunte oF 
199—-200° (corr.), from which it can be readily separated by taking 
advantage of the very sparing solubility of the latter in boiling 
acetone. 

[With Hans Nasr.|—The synthesis of 4(5)-(B-p-hydroryphenyl- 
ethyl-B-aminoethyl)glyoxraline, 


small needles, m.  p. 


NH-CH 
i 
CH<y 0.0, 1: NH-C,H, C,H 0H’ 


is described, which is of pharmacological interest, since it contains 
the active principles of Secale cornutum and tyramine united to one 
another. 5(4)-8-Phenylethylaminomethyl-4(5)-methylglyozaline is 
obtained by slowly adding a solution of the hydrochloride of 
4(5)-methyl-5(4)-chloromethylglyoxaline in methyl alcohol to 
B-phenylethylamine dissolved in slightly methyl-alcoholic water ; the 
crude product is converted successively into the dipicrate, prisms, 
m. p. 211° (corr.) after softening at 204°, and the dihydrochloride, 
shining, hygroscopic, crystalline leaflets, m. p. 254° (corr. ; decomp.) 
[aurichloride, yellow crystals, m. p. 215° (corr.)]. Small quantities 
of B-phenylethyliminohis-4 : 5-dimethylglyozaline, 
(C;H,N,Me-CH,),.N°C,H,°Ph, 
are produced during this reaction, and this substance becomes the 
main product when care is not taken to maintain a constant excess 
of the amine; the tripicrate, shining, yellow crystals, m. p. 176° 
(corr.) after softening at 160°, the hyg roscopic h ydrochloride, and 
the platinichloride, which darkens above 200°, but does not melt 
below 270°, are described. Similarly, the hydrochloride of methyl- 
imidazolylmethyl chloride and pphenylenediamine yield 5(4)-p- 
aminoanilinomethyl-4(5)-methylqlyoxaline, 
C,H,N,Me-CH,:NH°C, Hy NHz, 
the trihydrochloride, four-sided, rhombic plates, m. p. 
(decomp.), and dipicrate, large, yellow crystals, m. p. 219— 
(decomp.), of which are described. 
8-Aminoethylglyoxaline condenses with p-hydroxyphenylethyl 
chloride in methyl-alcoholic solution at 100° to yield 4(5)-(B-p-hydr- 
oryphenylethyl-B-aminoethyl)glyoxaline; the crude product is 
treated with hydrochloric acid to remove the excess of the histamine 
base, and is purified by successive conversion into the dipicrate, 
m. p. 203-5° (corr.; decomp.), the d?hydrochloride, colourless rods, 
(corr.), and the free base, microscopic, four-sided 


prisms, m. p. 157° (corr.); the monohydrochloride forms four- 
sided platelets, m. p. 195° (corr.). H. W. 
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Quinazolines. XXXIV. The Synthesis of certain Nitro- 
and Amino-benzoyleneureas [Diketotetrahydroquinazo- 
lines} and some Compounds Related Thereto. Marston 
TayLor Bocert and Georce Scatcuarp (J. Amer. Chem. Soc., 
1919, 41, 2052—2068).—A supplement to, and an elaboration of, 
work previously published (compare A., 1916, i, 672), certain new 
compounds being described. Methyl anthranilate, when condensed 
with potassium isocyanate in acetic acid solution, yielded methyl 
o-carbamidobenzoate, m. p. 177—177:5° (corr.). 6-Nitro-2:4- 
diketo-1 :2:3:4-tetrahydroquinazoline, m. p. 330—331° (corr.), 
gives a sodium salt, which is colourless at limit 7 on the Sérensen 
scale, but at 7°5 and on to 11 very slowly develops a greenish-yellow 
colour. The development of colour is, however, too slow for the 
salt to be of any use as an indicator. 6:8-Dinitrodiketotetrahydro- 
quinazoline (/oc. cit.) gives potassium and ammonium salts which 
resemble the sodium salt in general behaviour, except that the 
ammonium salt decomposes without explosion. The authors find 
higher m. p.’s for certain quinazoline derivatives than did Abt (com- 
pare A., 1889, 609). Thus 2:4-dichloroquinazoline has m. p. 119°5° 
(corr.); 2:4-dimethoxyquinazoline has m. p. 74°; 2:4-diketo-1 : 3- 
dimethyltetrahydroquinazoline has m. p. 167—168° (corr.). 

o-Carbamidobenzoic acid when nitrated with nitric acid (D 1:5) 
at —5° to —10° yielded 5-nitro-2-nitrocarhamidohenzoic acid, 

NO,*NH-CO-NH:C,H,(NO,)-CO,H, 

which it was very difficult to purify. Its methyl ester, decomposing 
at 184—185° (corr.), was obtained by nitration of methyl o-carb- 
amidobenzoate. In an endeavour to clear up the chemistry of 
5-nitro-2-acetylaminobenzoic acid, the authors have prepared a 
specimen, m. p. 218° (corr.), and its harium, calcium, ferric, copper, 
lead, and silver salts. Similarly, they prepared 5-nitro-2-amino- 
benzoic acid, m. p. 278° (corr. ; decomp.), and its sodium, potassium, 
and ammonium salts. It gives a methyl ester, m. p. 168° (corr.). 

The proof that the compound obtained by Bogert and Geiger 
(compare A., 1912, i, 395, 510) by the nitration of 4-quinazolone is 
6-nitro-4-quinazolone is supplied by the preparation of the same 


compound by fusing together 5-nitroanthranilic acid and form- 
amide. W. G. 


New Type of Substances Derived from Diazonium Com- 
pounds and Alkali Cyanides. Gustav Hetier and Marie Meyer 
(Ber., 1919, 52, [B], 2287—2294).—When an aqueous solution of 
a benzenediazonium salt is added to a solution of potassium cyanide 
in the presence of an excess of potassium hydroxide, a yellow oil is 
formed, which immediately vields a colourless solution, from which 
an unstable, sparingly soluble, red salt gradually separates; this 
slowly decomposes, even in the cold liquid, with evolution of 
nitrogen and development of the odour of isocyanide. The corre- 
sponding free compound, however, is more stable and has the 
formula C,,H,,ON,;. The colour of the substance, its failure to 
yield hydroxylamine when treated with acids, and its reduction by 


=> 


as) 


ORGANIC CHEMISTRY. i. 185 


hydrogen to a colourless derivative lead the authors to consider it 

to be benzenediazoxydiazobenzenecarbimide, 
PhN,°C(°NH)-O-N,Ph ; 

confirmatory evidence is deduced from the fact that it is only 

formed from syn-benzenediazonium hydrate and salt of hydro- 

cyanic acid, and not from the anti-diazotate and substances which 

contain the cyano-group united to carbon or nitrogen. 

The potassium salt of benzenediazoxydiazobenzenecarbimide 
forms dark red leaflets, m. p. 239° (decomp.), whilst the sodium 
salt consists of bronze-like leaflets, m. p. 209° (decomp.). The 
lead, mercurous, manganese, silver, copper, cobalt, bismuth, 
stannous, cadmium, zinc, and mercuric salts are described. The 
corresponding free substance crystallises in red needles, m. p. 92°, 
with violent evolution of gas. Attempts to obtain a benzoyl or 
methyl derivative were unsuccessful. p-7'olwenediazorydiazo-p- 
toluenecarbimide, m. p. 111° (decomp.), is converted by phenyl- 
carbimide into  p-toluenediazorydiazo-p-toluenecarbimidophenyl- 
carbamide, C,H,Me-N,*C(°N-CO-NHPh):O-N,°C,H,Me, orange- 
yellow crystals, m. p. 148° (decomp.). 0-7olwenediazorydiazo-o- 
toluenecarbimide forms bluish-red rods, m. p. 100° (decomp.). 

The sodium salt of benzenediazoxydiazobenzenecarbimide slowly 
decomposes in aqueous solution, yielding nitrogen, aniline, benzo- 
nitrile, ammonia, and nitrite, but not phenol. The free substance 
is decomposed by hot water, yielding smeary products, from which 
traces of phenol and benzonitrile could be isolated by distillation 
with steam. 

The sodium salt of benzenediazoxydiazobenzenecarbimide is 
reduced by sodium hyposulphite in alkaline solution, by alkaline 
stannous chloride, by zine dust, and acetic or hydrochloric acid in 
alcoholic solution, or by phenylhydrazine in alcoholic solution to 
benzenediazoryphenylhydrazinocarbimide, 

PhNH-NH-C(-NH)-O-N,Ph, 

colourless needles or crystalline aggregates, m. p. about 154° 
(decomp.), which is converted by methyl sulphate into the corre- 
sponding methyl derivative, m. p. 137—138° (decomp.). Pro- 
tracted reduction of benzenediazoxydiazohenzenecarbimide by zinc 
and acid leads to the formation of aniline, whilst, in a similar 
manner, phenylhydrazine is formed when stannous chloride and 
hydrochloric acid act on a solution of the substance in glacial acetic 
acid. Benzenediazoxyphenylhydrazinocarbimide yields practically 
the same products as does the unreduced compound when it decom- 
poses in cold alkaline solution; in acid solution, it is gradually 
decomposed, with the formation of phenol. o-Toluenediazory-o- 
tolylhydrazinocarbimide forms colourless crystals, m. p. 150° 
(decomp.). H. W. 


The Special Reactions in the Transformation of the 
Azides of Carboxylic Acids. I.—VI. Tueropor Cvurrtius 
(J. pr. Chem., 1916, [ii], 94, 273—382).—The “normal ” reaction 
of the acid azides. and their formation, are summarised as follows: 


R-CO,Et —> R-CO-NH:NH, —> R-CO-N, —> R-NH-CO,Et or 
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R:-NH:-CO-NH:R —> R-NH,, numerous examples of which have 
already been given in the case of mono-, di-, and even tri-carboxylic 
acids (most recent notices: A., 1914, i, 873; 1915, i, 124, 169, 787, 
872). “Special” reactions are given by (1) the azides of acids 
having two —CO-N, groups attached to the same carbon atom, 
(2) by hydroxy-acids and their ethers, and (3) by a-amino- and 
a-acylamino-acids. In the first case, the ultimate products are 
generally the aldehydes or ketones produced by the hydrolysis of 
the methylenediamines, CHR(NH,), or CRR/(NH,).._ Examples are 
now given. The second section is dealt with in Parts VII. to XIII. 
of this series (A., 1917, i, 635—-639), and the third section in Parts 
XIV. to XVII. (A., 1918, i, 44). 

I. [With Wituerm Cisar.|—Hydrazide and Azide of Methyl- 

and isoAmyl-malonic A cids—Methylmalonodihydrazide, 

CHMe(CO-N,Hs)., 

crystallises in silky needles, m. p. 172—173° (compare Biilow and 
Weidlich, A., 1906, i, 981), forms a dihydrochloride, m. p. 168°, a 
dibenzylidene compound, m. p. 251° (ibid.), a disalicylidene com- 
pound, glistening leaflets, m. p. 216—217°, a diisopropylidene com- 
pound, by boiling with acetone, minute needles, m. p. 158—159°, 
and a very explosive, yellow diuzide, CHMe(CO-N;),. This reacts 
with aniline to form methylmalondianilide, m. p. 182° (Meyer and 
Bock, A., 1906, i, 726), and with p-toluidine to give the di-p-tolu- 
idide (Commanducci and Lobello, A., 1905, i, 271). It reacts with 
alcohol to form an oily urethane, which yields carbon dioxide and 
acetaldehyde on boiling with dilute sulphuric acid. isoA mylmalono- 
dihydrazide forms silky crystals, m. p. 140° (decomp.), and gives a 
dihydrochloride, silky leaflets, a dibenzylidene compound, micro- 
scopic leaflets, m. p. 240°, and a disalicylidene compound, white 
tablets, m. p. 186—187°. The diazide is a pungent-smelling oil 
which reacts with aniline to give isoamylmalondianilide, silky 
needles, m. p. 185°, and with alcohol to form a urethane, this being 
hydrolysed by dilute sulphuric acid to isohexaldehyde, C;H,,,CHO. 
The aqueous distillate of the aldehyde reacts with benzhydrazide to 
give the benzhydrazone, C,;H,,;*CH:N-NHBz, silky needles, m. p. 
215°. Dimethylmalonodihydrazide crystallises in prisms, m. p. 
208°, but gives poor results in the subsequent reactions, acetone 
being recognised, however, as the ultimate product. Benzylmethyl- 
malonodihydrazide forms silky leaflets, m. p. 260°. 

II. [With Heinricn Recunirz.|—Transformation of Ethyl- 
malondiazide into Propaldehyde, and Transformation of Prop- 
aldazine into 4-Methyl-5-ethylpyrazoline.—Ethylmalonodihydrazide 
forms slender needles, m. p. 168° (compare Biilow and Bozen- 
hardt, A., 1910, i, 233), and gives a dihydrochloride, m. p. 
180—181°, a dipicrate, yellow needles, m. p. 187° (decomp.), a 
dibenzylidene compound, m. p. 241—242° (decomp.), and a disali- 
cylidene compound, m. p. 201°. The diazide is very explosive, but 
may be converted into the dianilide and di-p-toluidide, m. p. 288°, 
or into the diurethane, CHEt(NH-CO,Et),, which is hydrolysed by 
dilute sulphuric acid to propaldehyde. The final yield is very poor, 
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however, as the yield of azide is only 35—40% to begin with. Prop- 
aldazine, N,(:CHEt),, is a colourless oil with fishy odour, b. p. 
143—145°, D!® 0°844, n'§ 1°379, and it reacts with maleic acid in 
absolute alcohol to.form hydrazine maleate, NoH,,C,H,O,, very 
slender needles, m. p. 144° (decomp.), and 4-methyl-5-ethylpyr- 
. N==-CH 

azoline, NH<oy, Et-CH Me . 
odour of peppermint, b. p. 105—107°/18 mm., and is very stable 
in solution in dilute sulphuric acid. It gives blue and white precipi- 
tates with Fehling’s solution and mercuric chloride respectively, 
but does not reduce these agents. With p-toluenediazonium sul- 
phate it gives a brick-red compound, which dissolves in concentrated 
hydrochloric acid with deep bluish-violet colour, the solution becom- 
ing pale red on dilution. The yield of the pyrazoline is improved 
if the alcoholic mixture of propaldazine and maleic acid is heated, 
or if hydrazine maleate is mixed with propaldehyde, but the chief 
product in any case is a compound, probably of the formula 

-C H-C,H,,N, 
CoHNe CE dec HN, 
CsHj.Nz,). This is a yellowish-red, viscous oil, b. p. 245—250°/ 
18 mm., which turns red litmus blue, but only forms oily salts. It 
has the reactions of the simple 4-methyl-5-ethylpyrazoline and is 
apparently formed by the elimination of two molecules of ammonia 
from four of the pyrazoline. The alkaline liquid left after the 
extraction of the two bases contains an amount of ammonia which 
agrees with this view, and fumaric acid is also present. 

III. [With Owen E. Mort, repeated and in part amended by 
WILHELM S1EBER.|—Hydrazide and Azide of Benzylmalonic 
A cid.— Benzylmalonodihydrazide, CH,Ph:CH(CO:N,Hs)o,_crystal- 
lises in slender, glistening needles, m. p. 164°, forms a dihydro- 
chloride, m. p. 135°, and a dibenzylidene compound, small 
needles, m. p. 220°, and changes into secondary benzylmalonohydr- 


‘ *N 
azide, CH,Ph-CH<00 a glistening leaflets, m. p. 241°, when 


(a) its hydrochloride is kept in the moist condition or heated for 
some hours at 100°, (4) it is treated with alcoholic iodine, or (c) it 
is treated with sodium nitrite in the presence of a slight excess of 
hydrochloric acid. In the last reaction benzylmalonyldiazide, an 
explosive, yellow oil, is the chief product, and the by-product can 
be suppressed if an excess of acid is used. The diazide may be con- 
verted into the dianilide, CH,Ph-CH(CO*-NHPh),, m. p. 217°, and 
diurethane, CH,Ph-CH(NH-CO,Et),, a mass of very slender needles, 
m. p. 166°, the latter being hydrolysed by 2% sulphuric acid to 
phenylacetaldehyde, b. p. 81—82°/12 mm., which forms a benz- 
hydrazone, CH,Ph-CH:N-NHBz, needles, m. p. 148—149°, and a 
m-nitrobenzhydrazone, m. p. 152°. 

IV. [With Carto Marancoro.|—Hydrazide and Azide of 
m-Xylylmalonic Acid (m-Methylbenzylmalonic Acid).—m-Xylyl- 
malonodithydrazide [m-methylbenzylmalonodihydrazide], 

C,H,Me-CH,°CH(CO-N,Hs)o, 


This is a colourless liquid with the 


(4 - methyl - 5 - ethylpyrazoline = 
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crystallises in silky needles, forms a hygroscopic dihydrochloride, 
m. p. 135—136° (decomp.), a dibenzylidene compound, small, glis- 
tening needles, m. p. 219°, a disalicylidene compound, m. p. 
185—186°, a diisopropylidene compound, m. p. 182° (from acetone), 
and a bisdiphenylmethylene compound, 
C,H,Me-CH,*CH(CO-NH:N:CPh,),, 

m. p. 164° (from benzophenone). The dihydrazide changes into the 
secondary m-methylbenzylmalonohydrazide, 


C,H,Me-CH rOH<eo oe 


m. p. 236—237°, when treated with alcoholic iodine. The unstable 
diazide may be converted into the dianilide, m. p. 193°, di-p-tolu- 
idide, CgH,Me-CH,*CH(CO-NH-C,H,Me),., slender needles, m. p. 
190°; and crude diurethane, C;H,Me*CH,*CH(NH-CO,Et),, which is 
hydrolysed by dilute sulphuric acid to wm-tolylacetaldehyde, 
C,H,Me-CH,°CHO. This is a pleasant-smelling, pale yellow, refrac- 
tive oil, b. p. 99—100°/18 mm., which forms an oily phenylhydr- 
azone, a benzhydrazone, CsH,Me-CH,*-CH:N-NHBz, long needles, 
m. p. 129—130°, and a m-nitrobenzhydrazone, very pale yellow, 
prismatic needles, m. p. 115—116°. 

V. [With Gorrrriep GranpeL.|—Hydrazide and Azide of Pen- 
tane-aaee-tetracarboxrylic Acid and of cycloButane-1| :1-dicarborylic 
Acid.—The ethyl esters of these acids are obtained by adding'a 
mixture of trimethylene bromide and ethyl malonate to a mass of 
sodium ethoxide in alcohol. If the mixture is added rapidly and 
the temperature is only controlled sufficiently to prevent undue 
violence, the yield of the pentane derivative rises to about 12%, but 
if the addition and cooling are carefully controlled, the yield of 
cyclic compound is improved. The latter is slightly volatile in 
steam, and may be slowly removed in this way from the non- 
volatile pentane compound. In any case, the yields are poor, and 
the reaction cannot be fully explained. Ethyl pentane-acee-tetra- 
carboxylate is a pleasant-smelling, viscous, colourless oil, b. p. 
210—215°/12 mm., and ethyl cyclobutane-1 :1-dicarboxylate is a 
limpid, highly refractive oil with the odour of camphor, b. p. 
220-—228° (compare Perkin, T., 1883—-1891). The esters are con- 
verted into the amides and hydrazides by the action of ammonia 
or hydrazine in the usual way. Pentane-aace-tetracarborylamide 
forms soft prisms, m. p. 280°, and the tetrahydrazide, 

(N,H,°CO),CH-C,H,*CH(CO-N.Hs)o, 
is a snowy powder, m. p. 200° (decomp.), which yields a tetrahydro- 
chloride, m. p. 200°, a platinochloride, CyHs,O,N,,2H,PtCl,, and 
a tetrabenzylidene compound, m. p. 248°. The tetra-azide is an 
odourless, white powder, which melts under benzene at 50—55°, is 
comparatively stable when dry, but explodes on rubbing. The tetra- 
anilide is obtained from the azide as a white powder, m. p. 285°. 
The azide also changes into an impure carbamide derivative when 
boiled with water, and into an oily urethane on boiling with 
alcohol, the latter giving a distillate containing glutardialdehyde, 
C,H,(CHO),, when boiled with dilute sulphuric acid. cycloButane- 


) 
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1:1-dicarboxylamide crystallises in long, rectangular prisms, m. p. 
268°, and the dihydrazide, CH»<op?>C(CO-N,H,),, forms stout 
2 


tablets or short needles, m. p. 109—110°, and yields a dihydro- 
chloride, m. p. 175—176° (decomp.), a platinochloride, B,H,PtCh, 
a dipicrate, yellow needles, m. p. 185°, a dibenzylidene compound, 
m. p. 212—213°, a disalicylidene compound, m. p. 215°, and a 
diisopropylidene compound, m. p. 176—177°. For the conversion 
of the dihydrazide into the diazide, the temperature of the mixture 
must be kept well below —5°, otherwise evolution of carbon 
dioxide and nitrogen takes place and a deep red solution is obtained. 


The diazide, CH <6 4,2 >C(CO-Ng)e, is a colourless, lachrymatory 


oil, which can only be kept when moist for a short time as it is 
decomposed by water. cycloButane-1:1-dicarborylanilide, m. p. 
214—215°, and the di-p-tolwidide, m. p. 247°, are obtained from 
the azide. The azide is hydrolysed to a considerable extent with the 
production of free hydrazoic acid when warmed with water or 
alcohol, but it also loses carbon dioxide and nitrogen, and when the 
product is acidified and distilled, cyclobutanone is found in the 
distillate. From the solution, cyclobutanonephenylhydrazone, a 
pure white, light mass of felted needles, or long needles from 
benzene, m. p. 95—-96°, which can only be kept a few hours, and 
the stable semicarbazone, m. p. 211—212° (decomp.) (compare 
Demjanov and Dojarenko, A., 1908, i, 156), may be precipitated by 
adding the appropriate agents. 

VI. [With Hermann Turemann.|—Hydrazide and Azide of 
s.-Ethanetetracarborylic Acid.—FEthanetetracarborytetrahydrazide, 
C,H,(CO-N.H;),, crystallises in slender needles, m. p. 205° 
(decomp.), and forms a _ tetrahydrochloride, m. p. 145—148° 
(decomp.), a tetrabenzylidene compound, m. p. 242°, a tetrasalicyl- 
idene compound, m. p. 213—214°, and a tetraisopropylidene com- 
pound, C,,.H»,0,N,,4H,O, m. p. 255°, which evolves dimethylket- 
azine, CMe,:N-N:CMe,, when heated at 110°. The conversion of 
the hydrazide into the tetra-azide (radiate groups of white crystals) 
only proceeds in the presence of an excess of hydrochloric acid which 
entails considerable loss of hydrazoic acid. The azide may be con- 
verted into the tetra-anilide, m. p. 240—242°, tetra-p-tolwidide, 
m. p. 236—237°, and tetraurethane, C,H.(NH-°CO,Et),, white 
needles, m. p. 268°, the mother liquor from the latter preparation 
containing glyoxal. When the tetrahydrazide is warmed with water 
it changes into the yellow hydrazine salt of ethanetetracarborytri- 

™ y_-CO— CH: CON, Hi, m : 
hydrazide, NH, N<C(0-N,H,): .CO'N,H, ’ m. p. 142°, which 
reacts with acetone to form the ftriisopropylidene compound, 
hom CO-:CH:CO-NH-N:CMe, are 
CMe,:N Ce Measham m. p. 138—140° (with 3H,O, 


m. p. 90—92°). This is converted into the tribenzylidene com- 
pound, m. p. 193—194°, by means of benzaldehyde, and then into 
the trihydrochloride, m. p. 182—183° (decomp.), by rubbing with 
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concentrated hydrochloric acid. The corresponding triazide is a 
very explosive, viscous oil, which may be converted into ethane- 
tricarborytrianilide, _NHPh-CO-CH,-CH(CO-NHPh),, m. _ p. 
223—224°, and #ri-p-tolwidide, m. p. 230°. The tetrahydrazide loses 
still more hydrazine residues when ground with bromine water or 
warmed with alcoholic iodine, the product being ethanetetracarb- 


oxydihydrazide, NH YNCOG op oo NE» which crystallises in 


highly refractive, glistening scales, m. p. 254—-255°. This has both 
acidic and basic properties, forming a dipotassium salt, 


ag_-C(OK):°O-—00._ ar 
NHN decroK) > NH 20. 


pale yellow leaflets, m. p. 158°, a dihydrazine salt, m. p. 208°, a 
diammonium salt, m. p. 98°, which loses ammonia when kept, and a 
hydrochloride, m. p. 185—186° (decomp.). It also yields a dibenzyl- 
idene compound, m. p. 240—241°, a disalicylidene compound, m. p. 
231—232°, a diisopropylidene compound, m. p. 261°, and a tetra- 
acetyl derivative, m. p. 202—203°. When treated with sodium 
nitrite and hydrochloric acid, the dihydrazide changes into ethane- 
it TSM, whieh expen 1 
co-¢H-co , which crystallises in 
colourless leaflets, blackens at 265—-270°, and forms a stable 
disilver salt, 2H,O. When boiled with water for a few hours, the 
tetra- or tri-hydrazides lose carbon dioxide as well as hydrazine and 
give succinodihydrazide, thus, 
J.C. W. 


The Evolution of Proteins. E. L. Kennaway (Chem. News, 
1920, 120, 13—16).—After discussing the amino-acids which have 
been established as occurring commonly in proteins, the author 
draws attention to their very limited number, but great diversity, 
as regards structure. He then goes on to consider whether the 
simplest plants, for example, bacteria, yeasts, contain all these 
amino-acids present in the higher plants, and, taking the inform- 
ation available, shows that, with the exception of hydroxyproline, 
the presence or absence of which is not established, all the seventeen 
amino-acids considered are present in one or other of the five 
bacteria, yeast and mould, which have been examined. The two 
doubtful occurrences are serine and cystine. The author then dis- 
cusses the bearing of these results on evolution, particularly on 
that of the higher animals, which are dependent on plant life for 
some of their essential amino-acids. W. G. 


The Hydrolysis of Proteins in the Presence of Ex- 
traneous Materials and on the Origin and Nature of the 
‘‘Humin’"’ of a Protein Hydrosolate. R. A. GortTNer 
(Science, 1918, 48, 122—124; from Physiol. Abstr., 1920, 4, 466). 
—aA strong criticism of McHargue’s statements regarding protein 
hydrolysis (compare A., 1918, ii, 280). 


tetracarboxrydi-imide, 
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Action of Furfuraldehyde and Dextrose on Amino- 
acids and Protein MHydrolysates. C. T. Dowertt and 
Paut Menavut (J. Biol. Chem., 1919, 40, 131—136).—It was 
observed that when whole plants, including the seed, are hydrolysed, 
a large amount of furfuraldehyde is given off, and that an unusually 
high percentage of humin nitrogen is obtained. No evidence of 
a reaction between glycine and furfuraldehyde was obtained, but 
there was an indication that reaction occurred with tyrosine and 
cystine. Only a slight amount of the humin nitrogen is due to 
adsorption. There is reaction between the hydrolysates of proteins 
and furfuraldehyde, which is particularly marked when the reac- 
tion takes place in neutral or acid solution. The greatest loss of 
amino-nitrogen occurs, however, when dextrose is present during 
hydrolysis, and it is therefore concluded that dextrose reacts directly 
with the amino-acids, and not through the intermediate formation 
of furfuraldehyde. Complete hydrolysis of proteins may be 
effected by heating in 10% hydrochloric acid for three hours at 
20 lb. pressure. é. ©. BD. 


Hydrolysis of Stizolobin, the Globulin of the Chinese 
Velvet Bean, Stizolobium niveum. D. Brerszt Jones and 
Cart O. Jouns (J. Biol. Chem., 1919, 40, 435—448).—The globulin 
of the Chinese velvet bean has been hydrolysed and the percentages 
of the constituent amino-acids determined: 77°21% of the total 
protein was isolated as amino-acids and ammonia. Aspartic acid 
was determined both by the usual ester method and by Dakin’s 
recently published process (Dakin, A., 1919, i, 150). The former 
method yielded 5°7% and the new process 9°23%. 2°81% of the 
recently discovered hydroxyglutamic acid was also obtained. 


J.C. D. 


Solubility of Casein in Dilute Solutions of Sodium 
Chloride and its Dependence on the Hydrogen Ion Con- 
centration. Sierrip Ryp (Arkiv. Kem. Min. Geol. 1917, 7, 
No. 1, 1——15).—The solubility of casein in dilute solutions of 
sodium chloride has been determined for thirty-two concentrations 
at 18—20°. The casein in weighed quantity was placed in a 
cylindrical vessel fitted with stirrer, thermometer, and two burettes. 
A quantity of a standard solution of sodium hydroxide, sufficient 
to dissolve the casein, but not an excess, was added, and the mix- 
ture stirred until solution had occurred. Then from one of the 
burettes standard hydrochloric acid was added until an opalescence 
was produced. The amount of sodium hydroxide taken in the first 
place was so chosen that the hydrochloric acid necessary to produce 
opalescence was slightly more than equivalent to the sodium hydr- 
oxide, the excess of acid was neutralised, and the casein redissolved 
by the addition of sodium hydroxide from the other burette. This 
process was continued until the acid and alkali, when exactly equi- 
valent, just produced an opalescence. Hence the concentration of 
the solution on casein and sodium chloride was known. The solu- 
bility of casein in sodium chloride solution rises with increase in 
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the ¢oncentration of the sodium chloride to a maximum, which is 
reached with 0°1150N-sodium chloride. The following are the 
extreme values: 0:°0365NV-NaCl dissolves 0°64 mg. per c.c., 
0°1150N-NaCl dissolves 3:46 mg. per c.c., and 0°2725N-NaCl dis- 
solves 1°32 mg. per c.c. The hydrogen-ion concentration of each 
saturated solution was determined at 21°, and it is found that this 
quantity is practically constant at 5°13x10-®V, from which it 
follows that opalescence in solutions of casein occurs when the 
hydrogen-ion concentration has the above value and this lies very 
near the iso-electric point, which has a value 1°] x 10-4—7°9 x 10-°. 


J. F. S. 


Hemocyanin. I. Recrystallisation of Oxyhemocyanin. 
Avret D. Crarrateanu (Boll. Soc. Nat. Napoli., 1918, 
31, 88—99).—The author describes the crystallisation of hzemo- 
cyanins from the blood of Octopus vulgaris, O. macropus, and 
Eledone moschata, following the methods described by Hofmeister 
and by Hopkins and Pinkus for the crystallisation of egg-albumin. 

The hemocyanin derived from the blood of O. vulgaris may 
crystallise in three different forms: short needles, rosettes of needles, 
and relatively large crystals, which, from their appearance under 
the microscope, the author terms “projectile” crystals. These 
forms vary with the conditions of crystallisation. The hemo- 
eyanin from O. macropus was obtained in long, need!e-shaped 
crystals. On allowing the glass containing the crystals and mother 
liquor to remain for some time, the crystals become insoluble, and 
this modification is termed parahaemocyanin. The pigment from 


the blood of F. moschata crystallises in needles. The so-called 
“projectile” crystals are characteristic cf the hemocyanin from 
O. vulgaris. I.¢. DB 


Crystalline Salts of Uridinephosphoric Acid. P. A. 
Levene (7. Biol. Chem., 1919, 40, 395—-398. Compare A., 1918, 
i, 130).—The normal ammonium salt is readily prepared from the 
brucine salt, and crystallises in heavy, elongated prisms, decomp. 
185° (uncorr.). In aqueous solution it has [a]? +21°0°, and 
crystallises with 1H,O. The ammonium hydrogen salt crystallises 
in long, prismatic needles, [a]; + 13-0°, contracts at 210° (corr.), 
decomp. at 242° (corr.). Normal /ead salt, long needles. Brucine 
salt, CyH,,0,NoP(Cs,H.,0,No)o,7H5O, [als —20°0° (in very dilute 
solution). Air-dried substance effervesced at 185° (corr.), and 
contracted and melted without further decomposition at 195° 


(corr.). J.C. D. 


Crystalline Guanylic Acid. P. A. Levene (J. Biol. Chem., 
1919, 40, 171—174).—The crude brucine salt of guanylic acid was 
converted into the ammonium salt and precipitated from aqueous 
solution with neutral lead acetate. The solution obtained after 
removal of lead from the precipitate yielded, on concentration under 
diminished pressure, a crystalline substance. Analysis corresponded 
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with the formula C,,H,,0,N;,}H,O, [a]? in aqueous solution —7°5°. 
In 5% aqueous ammonia, [a]p’ —43°5°. In 10% hydrochloric acid 
it was optically inactive. The substance had all the properties of 
guanylic acid. It gelatinised in the presence of mineral impurities 
and turned brown at 208°. The brucine salt, C;,H,,0,,N9,7H,O, 
contracted at 217°, melted at 233°, and effervesced at 240°; 
[a|>’ —26-0° in 35% alcohol. J.C. D. 


The Structure of Yeast-Nucleic Acid. IV. Ammonia 
Hydrolysis. P. A. Levene (J. Biol. Chem., 1919, 40, 415-424). 
—The original graphic representation of the entire molecule of 
yeast-nucleic acid had only an arbitrary schematic sense (compare 
Levene and Jacobs, A., 1909, i, 620, 686; 1911, i, 96, 510). The 
views as to structural formule advanced by Jones (A., 1917, 232, 
233, 596, 597) and by Thannhauser (A., 1914, i, 1015; Thann- 
hauser and Dorfmiiller, A., 1918, i, 47) and the evidence adduced 
in their support are considered. 

Nucleic acid was hydrolysed in a 2°5% aqueous ammonia solution 
for one hour at 100°, a milder treatment than that employed by 
either Jones or Thannhauser. It is proved that the adenine—uridine 
dinucleotide is a mixture of two mononucleotides. The fraction 
originally regarded by Jones as a guanine—cytosine dinucleotide was 
found to consist principally of guanosinephosphoric acid, together 
with a small proportion of uridinephosphoric acid. The present 
findings nullify the experimental evidence in support of the theories 
of Jones and Thannhauser. From the theoretical point of view, the 
theory of Thannhauser is weak because it assumes a carbon to 
carbon linking, which is a very strong type of union, whereas the 
polynucleotide is readily dismembered into mononucleotides. The 
ether linking accepted by Jones is also a very firm union. 

On the basis of considerations such as these the linking of the 
nucleotides could be expressed most simply in the following way: 


O-PO(OH), 0 o 0 

C,H,0,—-0— P+O-C,H,0, ‘O-F-0-0,H,0, OP-0-C,H,0, 
| 

C,HON, Off U,H,ON, OH C,H,0,N, 0H 6,H,N, 


For the present this formula expresses the facts known about the 
structure of yeast-nucleic acid. Whether it will require alteration 
or not, it is certain that the polynucleotide structure of yeast- 
nucleic acid is definitely established. J.C. D. 


The Combination of Enzyme and Substrate. I. Estima- 
tion of Pepsin. II. The Effect of the Hydrogen Ion 
Concentration. Joun H. Norturop (J. Gen. Physiol., 1919, 2, 
113—122).—The change in the conductivity during the digestion 
of egg-albumin by pepsin affords a convenient and accurate method 
for the estimation of pepsin. The changes in conductivity do not 
follow the actual rate of digestion, but the percentage change in 
conductivity is constant for a given quantity of pepsin, irrespective 
of the absolute value of the original conductivity. It was found 
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that the maximum change occurred in strong solutions of egg- 
albumin titrated to p, 2°6 with hydrochloric acid. By this process 
it is possible to determine quantitatively the amount of pepsin 
removed from solution by various substances. 

A series of experiments with substances such as starch, calcium 
sulphate, agar, kaolin, blood-charcoal, caseinogen, and egg-albumin 
gave results which indicate that the removal of pepsin from solution 
is not purely a matter of surface, but that it is dependent in some 
way on the substance itself. That is, the equilibrium reached is 
independent of the size of the particles, and therefore of their 
surface. This would indicate that the process is either one of solu- 
tion, in which case the law of partition-coefficients should be found 
to hold, or of chemical combination, in which case the law of mass 
action should apply. 

Preliminary experiments indicate that the process follows the law 
of pa1tition-coefficients. 

There is a decided optimum hydrogen-ion concentration for the 
combination of pepsin with its substrate corresponding with the 
optimum reaction for digestion. It is suggested that the combina- 

_tion of pepsin with its substrate, and hence the rate of digestion, is 
governed by the quantity of ionised protein present. J.C. D. 


The Different Actions of Pepsin and Chymosin on Acid 
Solutions of Syntonin. Oxor Hammarsren (Medd. K. Vetenskaps- 
akad. Nobel-Inst., 1919, 5, No. 7, 1—13).—In previous papers 
(compare A., 1918, i, 459, 510) the author has put forward evidence 
in support of assigning separate identities to chymosin and_ pepsin. 
Further support to his views is given by the experiments detailed 
in the present paper, syntonin obtained from fish or horseflesh being 
used in place of acid and alkali legumin (A., 1918, i, 510). The 
method of experiment was similar to that previously detailed, and 
all the results indicate that chymosin acts on syntonin, forming 


albumoses, at an acid concentration at which pepsin is inactive. 
, : z. & PF. 


Catalase. Etcni Yamazaki (J. Tokyo Chem. Soc., 1919, 40, 
514—522).—The author has previously deduced an equation (ibid., 
35 and 36) by which it is possible to describe the course of the 
reaction between catalase and hydrogen peroxide at any tempera- 
ture and any initial concentrations by using the temperature-coeffi- 
cient and the value of & at 18°. He now finds that, contrary to 
Evans’s statement (A., 1907, i, 456), even with a range of concen- 
tration from 1 to 80, &/H, is constant provided the hydrogen-ion 
concentration is kept constant. Blood catalase, prepared by the 
method of Senter (A., 1903, ii, 661), is diluted to less than 1%, 
20 ¢.c. of 0°02N-sodium hydrogen carbonate are added to each 
solution of the enzyme, the volume is made up to 130 c.c. at 25°, 
and :20 c.c. of 0°028N-hydrogen peroxide are added. The estima- 
tions are made in a current of carbon dioxide. 

The author discusses the kinetics of catalase action, and is of 
opinion that the action is purely chemical. 
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Urease and the Radiation Theory of Enzyme Action. IV. 
H. P. Barenprecut (Proc. K. Akad. Wetensch. Amsterdam, 1919, 
22, 126—138. Compare A., 1919, i, 604; this vol., i, 102)—A 
continuation and completion of previous work. The accelerating 
action observed with urease and attributed by previous experi- 
menters to carbon dioxide is shown to be non-existent. Ammonium 
carbonate and carbon dioxide form a powerful buffer mixture which 
can maintain a constant P,, value, the essential condition for con- 
stant enzyme activity in a urea solution during hydrolysis by urease. 
The estimation of initial velocities of hydrolysis, equal concentra- 
tions of urease being allowed to act on different concentrations of 
urea at constant /’,, and 7' values, produces results which appear 
inexplicable without the radiation theory. The lower the value of 
P,, the more the initial velocities increase with increase in the urea 
concentration. With high /,, values there is first an increase and 
then a decrease on raising the urea concentration. These facts are 
strictly in accordance with the radiation hypothesis. The urease 
radiation, weakened by spreading or in any other way, may effect 
synthesis. This is indicated by the fact that at high P,, values, 
where the urease is shown to be decaying, reversion of an hydrolysis 
has been observed. From the last fact it is deduced that outside 
the sphere of hydrolytic action around a urease molecule there must 
be a region of radiation, weakened by spreading, and therefore of 
synthesis. This is confirmed by the fact that on diluting the urease 
concentration beyond a certain value, its specific activity is 
decreased. From this it is evident that the synthetic action of 
urease, which is not decaying, can only come into play when the 
spheres of hydrolytic action do not intersect one another. It is 
shown experimentally that in any urease solution in which the 
enzyme is decaying through the combined action of alkalinity, tem- 
perature, and time, a synthesis of urea from ammonium carbonate, 
proportional to the urease concentration, is observed. A descrip- 
tion of an apparatus for determining the concentration of 
hydrogen and hydroxy] ions is included in the paper. J. F.S. 


Cyanodiphenylarsine. Giuseppe SrurnioLo and Gracomo 
BELLInzoni (Boll. Chim. Farm., 1919, 58, 409—410 *).—Cyanodi- 
phenylarsine, AsPh,*CN, crystallises in almost colourless, apparently 
monoclinic plates, m. p. 35°, having the odour of both garlic and 
bitter almonds, hydrogen cyanide being liberated readily by the 
action of moist air; its odour irritates the nasal mucus, provoking 
sneezing. By treatment with aqueous or alcoholic alkali hydroxide, 
or by heating with water, or by distillation either in a current of 
steam or under reduced pressure (100 mm.), it is converted into 
diphenylarsine oxide, (AsPh,),0. When treated either with con- 
centrated nitric acid on the water-bath or with 2% hydrogen per- 
oxide, or with bromine water in the cold, it yields diphenylarsinic 
acid. Both cyanodiphenylarsine and diphenylarsine oxide, contain- 
ing tervalent arsenic, are transformed into diphenylarsinic acid, in 


* and Gazzetta, 1919, 49, ii, 326—327. 


i. 196 ABSTRACTS OF CHEMICAL PAPERS. 


which the arsenic is quinquevalent, by the traces of hydrogen per- 
oxide sometimes occurring as impurities in ether and in light 
petroleum. ‘The alkali salts of diphenylarsinic acid are soluble, 
whereas the iron salt forms a very fine, white, insoluble powder and 
decomposes when heated. 7 a we 


Tetraphenyldiarsine. C. W. Porter and Parry Borestrom (J. 
Amer. Chem. Soc., 1919, 41, 2048—2051).—The authors. have prepared 
tetraphenyldiarsine in a pure state from the oxide by the method 
of Michaelis and Schulte (compare A., 1883, 187), and distributed 
it into sealed glass tubes without allowing it to come into contact 
with air. So prepared, when exposed to air it oxidises to dipheny]- 
arsinic acid and tetraphenyldiarsine oxide, but is not spontaneously 
inflammable, as reported by Michaelis (compare A., 1902, i, 515). 
In benzene solution it gradually absorbs oxygen. In similar solu- 
tion it rapidly absorbs iodine, giving a crystalline iodo-compound, 
m. p. 30°, which is probably diphenyliodoarsine. Its vapour 
pressure at 200° is about 1 mm., and at 300° in a vacuum it decom- 
poses, giving arsenic and triphenylarsine, and consequently its 
molecular weight in the state of vapour cannot be determined. 
Molecular weight determinations by the cryoscopic method in 
naphthalene indicate that tetraphenyldiarsine is associated at the 
freezing point of naphthalene. W. G. 


The Constitution of Arseno-metallic Compounds. PP. 
Karrer (Ber., 1919, 52, [B], 2319—2324).—In reply to Kolle 
(Deut. med. Woch., 1918, 1177) and Binz, Bauer and Hallstein 
(Arbb. aus Inst. exp. Therapie Georg Speyer Haus, 1919, 25, 
45), the author maintains the correctness of the views advanced by 
Ehrlich and Karrer (A., 1916, i, 95), that the metal in complex 
salts, such as copper-— and silver-salvarsan, is directly united to the 


arsenic atom, thus, RAs SE Do ~ H. W. 
R x 


As.... Me 


Chemotherapeutic Studies on Organic Compounds 
containing Mercury and Arsenic. Gerorce W. Raiziss, 
Joun A. Koimer, and Josepn L. Gavron (J. Biol. Chem., 1919, 
40, 533—552).—The following are described: 3-Nitroarsanilic acid 
mercurtacetate, OAc*-Hg*C,H,(NO,)(NH,)*AsO(OH),, bright yellow 
powder soluble in dilute sodium hydroxide on warming. 3-Nitro-4- 
hydroxyphenylarsinie acid mercuriacetate, CgH,O,NAsHg, yellow 
powder soluble in dilute sodium hydroxide. 3:5-Dinitro-4-hydrory- 
phenylarsinic acid mercuriacetate, C,H,0,,N.AsHg, bright yellow 
powder partly soluble in dilute sodium hydroxide. 3-Amino-4- 
hydrox yphenylarsinic acid mercuriacetate, C,H,,O,NAsHg, brown 
powder soluble in dilute sodium hydroxide; the solution decomposes 
on keeping, with deposition of metallic mercury. 3:5-Diamino- 
4-hydroxyphenylarsinic acid mercuriacetate, C,H,,O,N,AsHg, dark 
brown powder soluble in very dilute sodium hydroxide ; the solution 
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decomposes, with formation of metallic mercury. 4-Carboryphenyl- 
arsinic acid mercuriacetate, CyH,O,AsHg, cream-coloured powder 
insoluble in dilute sodium hydroxide, soluble in dilute hydrochloric 
acid, concentrated sodium chloride solution, and in glacial acetic 
acid on warming. Diacetyl-3 :5-diamino4-hydroxyphenylarsinic 
acid mercuriacetate, C).H,;0,N,AsHg. grey powder soluble in dilute 
sodium hydroxide to form a brown solution, from which mercury is 
deposited. 3-Bromoarsanilic acid mercuriacetate, 
C,H,O;NBrAsHg, 

white powder soluble in dilute sodium hydroxide, warm glacial 
acetic acid, and 10% hydrochloric acid. 3-Bromo-oxalylarsanilic 
acid mercuriacetate, C,,)H,O,NBrAsHg, white powder soluble in 
dilute sodium hydroxide; the solution deposits metallic mercury on 
keeping. 

All the above compounds are insoluble in the usual organic 
solvents. The presence of the arsinic acid group in the molecule 
of organic compounds apparently does not interfere with the 
entrance of the mercury group. As a class, this type of compound 
is comparatively stable in alkaline solution, the splitting off of 
mercury occurring only in compounds containing an amino-group. 
The toxic effect on the animal body appears to be caused mainly by 
the mercury group. These new compounds were not found to be 
superior to the ordinary organic mercury compounds as regards 
curative influence in experimental trypanosomiasis and germicidal 
effect in vitro. J.C. D. 


Lead Triaryl, a Parallel to Triphenylmethyl. Enrica 
Krause and Maria Scumitz (Ber., 1919, 52, [B], 2165—2170).— 
Indications of the formation of unsaturated organo-derivatives of 
lead, in which the metal is attached to carbon atoms by fewer than 
four valencies, have been previously observed, but the isolation of 
such substances has hitherto been impossible. The authors have 
succeeded in preparing lead tri-p-2-xylyl in the crystalline condi- 
tion, and have shown that unsaturated derivatives are also formed 
to a greater or less extent by the action of magnesium phenyl or 
p-tolyl bromide on lead dichloride. 

Lead tri-p-2-xylyl, Pb(C;H;Mes)3, is prepared by the addition of 
finely powdered lead dichloride to an ethereal solution of the calcu- 
lated quantity of magnesium p-2-xylyl bromide; the oulk of the 
dichloride dissolves to a brownish-yellow or chestnut-brown solution 
of the diaryl compound, which gradually at the ordinary tempera- 
ture, but more rapidly when heated, deposits lead and yields the 
lead triaryl. The substance forms a pale yellowish-green, heavy, 
crystalline powder which, under the microscope, appears to be 
formed of colourless, well-developed rhombs. Determinations of the 
molecular weight by the cryoscopic method in benzene solution 
indicate the formula [(C,H,),Pb],, so that the compound may 
possibly be regarded as hexa-p-2-xylyl diplumban, 

(CH9)3Pb: Pb(CgHy)s. 
The colour of the substance, however, points to a feeble union of 
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the lead atoms and to the possibility of dissociation under the 
influence of light. Probably the lead atoms are united in much 
the same manner as the methane carbon atoms of the triaryl- 
methyls. As is to be expected, the substance is readily attacked by 
chemical reagents; thus, when treated with bromine in pyridine 
solution at —40°, it gives lead tri-p-2-xylyl bromide, four-sided 
leaflets, m. p. 177°, whilst in chloroform solution at —10° it yields 
lead di-p-2-xylyl dibromide, colourless, shining rods, m. p. 120°. 
Lead tri-p-2-xylyl is remarkably stable towards air, and is not 
oxidised either in the solid state or in solution, although in the 
latter condition it is rapidly and completely decomposed on exposure 
to light. It is not sensitive to rise of temperature, and decomposi- 
tion does not occur until 220°; for this reason, attempts to obtain 
lead tetra-p-2-xylyl by the action of magnesium p-2-xylyl bromide 
on lead chloride at elevated temperatures were unsuccessful, but 
the compound was readily prepared from lead tri-p-2-xylyl bromide 
and the Grignard reagent; it forms colourless, rectangular plates, 
m. p. 255°, which decompose above 270°, with separation of lead. 


H. W. 


Mixed Lead and Tin Aryls and Aryl Alkyls and their 
Application to the Synthesis of Organo-compounds of 
Silver. Examples of the Influence of Symmetry on the 
Properties of Chemical Compounds. Erich Krause and 


Maria Scumitz (Ber., 1919, 52, [B], 2150—2164).—The conversion 
of the readily accessible lead aryl monohaloids and tin aryl mono- 
haloids (A., 1918, i, 415) into mixed aryl and aryl alkyl compounds 
is described. Asymmetry in the latter appears to impart to the 
compounds lower m. p. and greater solubility and chemical activity, 
which is explained by the assumption that the metallic atom is 
more completely protected from contact with a reagent by the 
symmetrical union with, for example, four phenyl groups, whilst 
with unlike groups spaces are left, through which the reagent can 
penetrate. The lead and tin aryls or aryl alkyls react with a cold 
alcoholic solution of silver nitrate, yielding bright yellow pre- 
cipitates, which could not always be isolated in a pure condition, 
but which are shown in the eases of lead and tin triphenylethyls 
to have the composition 2PhAg,AgNOg. 

Mixed Lead Aryls and Aryl Alkyls.—The compounds are pre- 
pared by the addition of lead triphenyl bromide to an ethereal solu- 
tion of the magnesium aryl bromide, and are isolated in the usual 
manner. Unnecessarily protracted heating and long exposure of 
the crude products or their solutions to light and the air of the 
laboratory are to be avoided. The yields are almost quantitative. 
The following substances are described: lead triphenyl p-tolyl, hair- 
like needles, m. p. 125°5°; lead triphenyl p-2-rylyl, transparent 
crystals, m. p. 104°5°; lead triphenyl m-4-xylyl, rods arranged in 
clusters, m. p. 111: 5—112°; lead triphenyl p-phenetyl, small, 
shining needles, m. p. 119—120°; lead triphenyl a-naphthyl, colour- 
less needles grouped in rosettes, m. p. 101°; lead triphenyl cyclo- 
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heryl, m. p. 119°; lead triphenyl ethyl, needles, m. p. 42°, 
nt, 162628, Df (vac.) 15885; lead diphenyl di-a-naphthyl (from 
' lead diphenyl dibromide and magnesium a-naphthyl bromide), 
) microscopic prisms, m. p. 197°; lead di-a-naphthyl diethyl, inter- 
| grown prisms, m. p. 116°. 

Mixed Tin Aryls and Aryl Alkyls——These are prepared from tin 
triphenyl chloride and excess of magnesium aryl or alkyl haloid in 
almost quantitative yield. The following substances are described : 
tin triphenyl p-tolyl, small, slender needles, m. p. 124°; tin tri- 
phenyl p-2-xylyl, coarse, six-sided plates, m. p. 100°5°; tin triphenyl 
anaphthyl, colourless prisms, m. p. 125°; tin triphenyl methyl, 
large, shining rhombs, m. p. 60°, D#® (vac.) 13113, n¥ 1°6001, 
ny 160661, nis 162351, ni 1-63831 ; ten triphenyl ethyl, ice-like 
crystals, m. p. 56°, Df? (vac.) 1°2953, nf, 159917, nf 160542, nif, 
162236 ; tin tetra-o-tolyl (by action of a large excess of magnesium 
o-tolyl bromide on a suspension of the etherate of stannic chloride), 
white, crystalline powder, m. p. 158—159°. 

Action of Mixed Lead and Tin Aryls on Silver Nitrate and 
Mercuric Chloride.—Silver phenyl silver nitrate, 2PhAg,AgNOg, is 
prepared by the cautious addition of a solution of lead triphenyl 
ethyl in absolute alcohol to an alcoholic solution of silver nitrate. 
It forms a canary-yellow, amorphous powder resembling cadmium 
sulphide in shade. The colour deepens rapidly when the substance 
is heated until decomposition occurs at about 100°, the exact 
temperature depending both on the rate of heating and on the age 
of the preparation. It explodes when heated in a test-tube. The 
colour is practically unchanged after twelve hours in complete dark- 
ness, but darkens within a few minutes on exposure to diffused 
light. Similarly, lead triphenyl ethyl and mercuric chloride yield 
mercury phenyl chloride, leaflets, m. p. 250°. Tin triphenyl ethyl 
gives silver phenyl silver nitrate and mercury phenyl chloride with 
silver nitrate and mercuric chloride respectively, the products being 
identical with those prepared from the lead compound. Lead tri- 
phenyl p-phenetyl and silver nitrate yield a product which closely 
resembles the silver compound described above, but does not appear 
to be homogeneous. Lead tetraphenyl, tetra-p-tolyl, and tetra-p2- 
xylyl are not acted on by cold alcoholic silver nitrate solution, but 
the solid compounds become grey, owing to the gradual reduction of 
the silver nitrate on protracted boiling of the solution. Lead tri- 
phenyl p-tolyl, triphenyl p-2-xylyl, and triphenyl m-4-xylyl have no 
action in dilute solution, or only cause a yellow coloration; with 
excess of concentrated silver nitrate solution, immediate precipitates 
closely resembling silver phenyl silver nitrate are formed, which 
give a colourless solution in the boiling solvent, and then yield a 
silver mirror and a brownish-yellow precipitate. Lead tripheny) 
a-naphthyl, diethyl dinaphthyl, and triphenyl cyclohexyl yield 
immediate precipitates, even in dilute solution, which are very 
similar to one another in appearance and reactions, except in colour 
of the naphthyl compounds, which is orange-yellow ; the latter sub- 
stances yield naphthalene when treated with hydrochloric acid. 


h 2 
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Lead diphenyl di-a-naphthyl does not react with alcoholic silver 
nitrate. 

The aromatic tin compounds react less readily than the corre- 
sponding lead compounds. Tin tetraphenyl does not react; tin ff 
triphenyl p-tolyl and triphenyl p-2-xylyl do not act in cold solu- 
tion, and cause reduction when boiled. Tin triphenyl phenety] 
gives a yellow precipitate after a few seconds, whilst tin triphenyl 
methyl, like the ethyl compound, gives an immediate precipitate of F 
silver pheny] silver nitrate, which becomes black when warmed. 

According to the literature, the lead alkyls immediately reduce 
silver nitrate; the authors’ hypothesis, that very unstable silver 
alkyls are formed as intermediate products, is confirmed by the 
observation that yellow precipitates are formed, which are stable at 
— 30° for several seconds, and at — 80° for several minutes. 

H. W. 


Physiological Chemistry. 


Analyses of Blood Gases. III. The Permeability of 
Human Erythrocytes to Chlorions. H.Srraup and KLorHitpz 
MEER (Biochem, Zeitsch., 1919, 98, 205—228. Compare A., 1919, 
i, 53).—Blood corpuscles suspended in a physiological sodium 
chloride solution were subjected to the influence of various concen- 
trations of carbon dioxide. It was found that the corpuscles acted 
as “ buffers” towards carbon dioxide. The hydrion concentration of 
the inside of the cells exceeded ?,,=7°00 only when the sodium 
chloride solution in which the corpuscles were suspended reached 
an hydrion concentration of P,,=6°67. This is, no doubt, brought 
about by the alteration in the colloidal condition of the cell mem- 
brane. The change in the hydrion concentration was found to be 
independent of the concentration of Cl and Na ions of the solution 
in which the corpuscles are suspended as long as a certain minimum 
of these ions was assured and the solution made isotonic. In hyper 
tonic 0-2 molar salt solutions, the change in the corpuscles was 
brought about at the same hydrion concentration, namely, P,, = 6°67. 
In a hypertonic 0°102 molar solution, on the other hand, the change 
took place earlier. 8. 8. Z. 


Analyses of Blood Gases. IV. The Influence of Alkali 
Ions on the Hemoglobin and Cell Membrane. H. Srravs 
and Kuioruitpe MEIER (Biochem. Zeitsch., 1919, 98, 228—256).— 
The influence of alkali ions on the electrical charge of hemoglobin 
and on the permeability of the membrane of human erythrocyte 
to these ions has been studied. The membrane becomes permeable 
to the various ions at the following hydrion concentrations: Li and 
Na at P,,=6°67, K at P,,=6°8, Rb at P,=6'92, Cs at P,,=7'06. 
The hemoglobin loses its charge on the addition of the alkali ion: 
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at the following hydrion concentrations: Na and K at P,,=7-00, 
Rb at P,,=7°22, Cs at P,=7:34. The membrane becomes per- 
meable to ammonium ions in low concentrations at P,=7°48. 
Higher concentrations of these ions require a higher hydrion con- 
centration before the membrane becomes permeable to them. The 
action of ammonium ions on the charge of the hemoglobin is 
similarly influenced by the concentration of the ions. The analogy 
| between the permeability of the cell membrane to the alkali ions, 
and the precipitation of colloids by means of these ions, is pointed 
' out. The bearing of the adsorption theory on the permeability of 
the cell membranes to alkali ions is also discussed. S. 8. Z. 


Influence of High Temperatures and Dilute Alkalis on 
the Antineuritic Properties of Food. Amy L. Daniets and 
Nevuie I. McCuure (/. Biol. Chem., 1919, 37, 201—213).—The 
results obtained by these authors are not in accord with those 
reported by McCollum and Simmonds (7did., 1918, 33, 55). It 
appears improbable that the commercial canning of foods is 
responsible for a serious destruction of the antineuritic vitamine, 
and the warning sounded by Chick and Huma (Proc. Roy. Soc., 
1917, [B], 90, 60) is regarded as unfounded. J.C. D. 


The Vitamines of Green Foods. Tuomas B. Osporne and 
LAFAYETTE B. Menpet (with co-operation of Epna L. Ferry and 
ALFRED J. WakeEmAN) (7. Biol. Chem., 1919, 37, 187—-200).—Dried 
yeast is somewhat more than four times as efficient as dried spinach 
leaves when used as a source of the water-soluble vitamine. These 
leaves, however, appear to be a rich source of fat-soluble A. The 
values of cabbage, lucerne, clover, and timothy plants in supplying 
the water-soluble accessory substance are of the same order as that 
of spinach, but the experiments are not regarded as complete. 

Very small amounts of lucerne, clover, and timothy plants will 
supply sufficient fat-soluble 4 for the growth of young rats. Em- 
phasis is therefore laid on the importance of fresh green vegetables 
in the human dietary. J. C. D. 


Identity of the Water-soluble Growth-promoting 
Vitamines and the Antineuritic Vitamine. H. H. Mitcneti 
(J. Biol. Chem., 1919, 40, 399—413).—The author reviews the 
literature dealing with the distribution, properties, and character of 
these two substances, and forms the opinion that there is as yet 
insufficient evidence to assume that they are identical. J.C. D. 


Formation of Urea by the Placenta. Frepericx S. 
Hammett (7. Biol. Chem., 1919, 37, 105—-112).—Formation of urea 
by the placenta may be conclusively demonstrated, although the 


processes leading up to its production can only be surmised. 
J.C. 1D. 


Physical Properties and Chemical Composition of 
Human Amniotic Fluid. Doxo Uyeno (J. Biol. Chem., 1919, 
37, 77—101).—The human amniotic fluid at the end of pregnancy 
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always contains coagulable albumins (an average of 0°226%, inclu- 
sive of mucin). The quantity of mucin was too small to be estim- 
ated. Peptones and proteoses were not found. Approximately 
0-003% of ammonia and 0°0323% of urea were found, together with 
very small amounts of uric acid and creatine, but creatinine and 
hippuric acid were absent. Cholesterol is also a component of the 
human amniotic fluid. J.C. D. 


The Effect of Pyretics and Antipyretics on Catalase 
Production. W. E. Burce (J. Pharm. expt. Ther., 1919, 14, 
121—130).—Tetrahydro-8-naphthylamine, adrenaline, caffeine, and 
sodium chloride stimulate the alimentary glands, particularly 
the liver, to an increased output of catalase; this fact is offered 
in explanation of the increased oxidation produced by these sub- 
stances, and hence of the accompanying fever, in so far as the 
increased heat production is involved in this. Chloroform decreases 
catalase both by decreasing its output from the liver and by direct 
destruction of this enzyme. Ether decreases catalase principally by 
direct. destruction of the enzyme without disturbing the liver funce- 
tion so much as does chloroform. Acetanilide, quinine, and phen- 
acetin produce a slight decrease in catalase by decreasing its output 
from the liver. Chloroform and ether lower temperature in so far 
as decreased oxidation is involved in this by decreasing catalase. 
the enzyme principally responsible for oxidation in the body. The 
fact that acetanilide, quinine, and phenacetin have little or no effect 


in decreasing catalase suggests that their mode of action in lowering 
temperature is not due to a decrease in oxidation. J.C. D. 


The Carnosine Content of Normal and Pathological 
Human Cardiac Muscles. F. Busanovié (Biochem. Zettsch., 
1918, 92, 125—-129).—The carnosine content of the human heart is 
very constant, and is not influenced either by hypertrophy or 
atrophy of the muscles. The average content is 0°25%. The carno- 
sine was determined when possible, both by the diazo and the copper 
colorimetric methods. 8S. S. Z. 


Bioluminescence. X. Production of Carbon Dioxide 
during Luminescence of Cypridina Luciferin. E. Newroy 
Harvey (J. Gen. Physiol., 1919, 2, 133—135).—All luminous 
animals require oxygen for luminescence, but there has previously 
been some doubt as to whether carbon dioxide is given off as a 
result of this phenomenon. A brilliant luminescence results when 
a small amount of luciferase solution is added to a solution of 
Cypridina luciferin (A., 1919, i, 299), so that it should be possible 
to ascertain whether this process is accompanied by a liberation of 
carbon dioxide. The results of experiments indicate that the oxida- 
tion of luciferin which is responsible for luminescence is not to be 
compared with the reactions in cells giving rise to the carbon 
dioxide of respiration. As previously suggested by the author, the 
process is probably similar to the oxidation of a leuco-dye (A., 1919, 
i, 299). 
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Bioluminescence. XI. Heat Production during Lum- 
inescence of Cypridina Luciferin. E. Newron Harvey (J. 
Gen. Physiol., 1919, 2, 137—143).—The heat change during the 
oxidation of luciferin by luciferase was investigated in order to 
ascertain the nature of the luminescent reaction. The change 
observed was so small that it is estimated that 1 gram of luciferin 
develops less than 0°1 cal. during the oxidation process accompany- 
ing luminescence. This clearly differentiates this type of reaction 
from those such as the oxidation of dextrose, 1 gram of which will 
give 4000 cal. It therefore appears probable that no carbon 
dioxide is produced during the oxidation of luciferin, and that the 
process is one more closely resembling the oxidation of leuco- 
methylene-blue (compare preceding abstract). J. C. D. 


Physiology of Phosphorus and Calcium Metabolism as 
Related to Milk Secretion. Epwarp B. Meics, N. R. 
BiaTHERWwICck, and C. A. Cary (J. Biol. Chem., 1919, 37, 1—75). 
—Normal blood plasma contains no phosphorised protein, and prob- 
ably no phosphorus compounds other than phosphatides and 
inorganic phosphates. The phosphorus of these two classes of com- 
pounds certainly comprises more than 97% of all that exists in 
normal plasma. The precursor in plasma of milk fat and milk 
phosphorus is of a phosphatide nature. The concentration of 
calcium in the plasma of cows is quite constant. Small variations 
can be induced by varying the amount supplied with the rations, 
but the chief controlling factor is probably the concentration of 
bicarbonate in the plasma. It is probable that the concentration 
of calcium tends to vary inversely with that of the bicarbonate. 
The concentrations of phosphatide and inorganic phosphates in the 
plasma are highly variable. Both can be made to vary by changing 
the amount of phosphorus supplied with the rations, though the 
variations induced in this manner show themselves most markedly 
in the inorganic phosphate. Both undergo variations as the 
accompaniment of increasing age and of the later stages of preg- 
nancy. The phosphatide of the plasma shows a marked tendency 
to rise during the first month of lactation, and to remain high 
until lactation has ceased. This phenomenon is largely independent 
of the diet, and is thought to be connected with the fact that near 
the beginning of lactation there is a tendency for the body fat to 
be released from its stores and thrown out into the blood. 


J.C. D. 


Pyrrole and Melanuria. Pierro Saccarpi (Atti R. Accad. 
Lincei, 1919, [v], 28, ii, 85—89).—Administration of pyrrole leads 
to the formation of melanin in the urine in the case of the rabbit, 
but not in that of the dog; the latter, being essentially a carnivorous 
animal, appears easily to oxidise those products of the scission of 
proteins which lead to the formation of pyrrole, whereas with 
herbivorous animals the oxidation proceeds only as far as melanogen. 
Melanins have been obtained from rabbits’ urine, from cuttle-fish, 
from black hair, from the choroid, and from a melanotic tumour, 
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the properties and reactions of the different products being 
described. These melanines all resemble closely pyrrole-black 
obtained by the chemical oxidation of pyrrole; when heated in a 
test-tube, they yield crystalline sublimates in the form of black, 
orthorhombic lamellz, whereas precipitation of the melanines gives 
amorphous masses. 

The glandular oxidation of pyrrole in aqueous suspension con- 
taining a few drops of toluene has been studied in vitro at about 
40°, the glands used being the mamma, liver, testicles, thyroid, 
kidneys, and spleen of the ox. The glandular tissue gradually turns 
brown, and assumes the appearance of an ordinary melanotic 
tumour; the most intense blackening is shown by the liver and 
spleen, the testicles, kidneys, and thyroid following in order. The 
mamma exhibits no blackening after six days, and even undergoes 
putrefaction, in spite of the presence of toluene. Addition of 


adrenaline accelerates the blackening of the glandular organs. 
=. BP. 


The Physical Theory of the Action of Drugs and Poisons. 
I. TrauBe (Biochem. Zeitsch., 1919, 98, 177—197).—A theoretical 
paper. The pharmacological action of drugs and toxins is 
attributed mainly to their physical properties. It is urged that 
more attention ought to be given to the physical side of these prin- 
ciples in the study of chemotherapy. 8. 8. Z. 


The Biological and Pharmacological Properties of 
Chlorophyll. Emm Béret and C. F. von Traczewski [with 
(Fru.) Scnerna Bass, A. Braunstetn, and (Fru.) 8. Fripxiss} 
(Biochem. Zeitsch., 1919, 98, 256—284).—The hemoglobin-forming 
capacity of chlorophyll was studied in a series of experiments in 
which the latter was administered to rabbits made anemic by means 
of bleeding and by the action of phenylhydrazine. It was found 
that chlorophyll, as well as iron, when given in large doses possessed 
a blood-forming capacity. Both chlorophyll and iron were equally 
effective, whether the experimental anemia was induced by bleeding 
or by the administration of phenylhydrazine. Small doses of 
chlorophyll were found to possess a “sensitising’’ effect on the 
action of iron in the production of blood. S. S. Z. 


Blood-forming Properties of Chlorophyll. R. Gricoriew 
(Biochem. Zeitsch., 1919, 98, 284—-294).—Chlorophyll in the form 
of pheophytin possesses a higher blood-forming capacity than iron 
when given to normal or naturally anemic rabbits. The best 
results are achieved with these animals by the administration of a 
combination of iron and chlorophyll. S. 8. Z. 


Maximum Production of Glutamine by the Human Body 
as Measured by the Output of Phenylacetylglutamine. 
Cart P. SHerwin, Max Worr, and WiLi1amM Wotr (./. Biol. Chem., 
1919, 37, 115—119).--No marked increase in sulphur metabolism 
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followed the ingestion of phenylacetic acid by man. This does not 
agree with the experimental results of E. and H. Salkowski 
working with rabbits (A., 1879, 662). Intestinal putrefaction, as 
measured by the excretion of ethereal sulphates, is decreased after 
administration of phenylacetic acid. About half of the acid 


administered was excreted in combination with glutamine. 
J.C. D. 


Comparative Metabolism of certain Aromatic Acids. III. 
Fate of p-Nitrophenylacetic Acid in the Organism of Fowl, 
Dog, and Man. Cart P. Suerwin and Max Hetranp (J. Biol. 
Chem., 1919, 40, 17—27).—The human organism eliminated 68-7% 
of the ingested p-nitrophenylacetic acid in the urine in the un- 
changed condition. Attention is drawn to the peculiar fact that 
this acid, although toxic to the body, is excreted without having 
been rendered innocuous by combination with some substance, such 
as glycine, in its passage through the tissues. When administered 
to the dog, the greater part is excreted unchanged, but some is 
found to be present in the urine as p-nitrophenylaceturic acid. In 
the case of the fowl, a certain amount of the p-nitrophenylacetic 
acid is excreted unchanged, but the greater part is combined with 
ornithine in the body and excreted as p-nitrophenylacetylornithinic 


acid, Cy,HoON,, short, thick, irregular needles, m. p. 184—185°. 
J.C. D. 


Behaviour of Sudan III in the Animal Organism. B. E. 
Reap (J. Biol. Chem.., 
in oil and administered intraperitoneally, subcutaneously, or by 
the mouth is absorbed, and may be traced in the lymph, blood, and 
hile. It is transported to the fatty tissue of the body, being 
deposited particularly in the omentum. It is excreted in the feces, 
and is not found in the urine of normal animals. Ordinary com- 
mercial preparations of Sudan IIT contain more or less impurity 
of a toxic nature. The foreign substances are excreted in the 
urine, which is deeply coloured, and may cause death. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture, 


The Catalase of Bacteria. II. Marrin Jacosy (Biochem. 
Zeitsch., 1918, 92, 129—139. Compare A., 1918, i, 517).—The 
hacterial catalase obtained by the author obeys ie came reaction 
laws as catalases already studied. S. S. Z. 


Acidity Relationships of True Lactic Acid Bacteria. 
Otor SvanBerG (Medd. K. Vetenskapsakad. Nobel-Inst., 1919, 5, 
No. 2, 1—10).—The author has investigated the acidity conditions 
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under which various micro-organisms can ferment milk and under 
which they can continue to grow. The change in the acidity of 
milk and whey by Streptococcus lactis has been ascertained at 16° 
and 37°, both by titration with NW/10-sodium hydroxide and by 
Sérensen’s method. At 16°, the P,, value in both cases is the same, 
4'0, but the titration values are very different. Bacterium 
casei €, in milk and wort at 35° raises the acidity to P,,=3°05. If 
a pure S. lactis culture is placed in milk and allowed to act until 
the maximum acidity is reached, and the acidity is neutralised by 
alkali, the coccus will again produce acid, but the final concentra- 
tion will be less than before, and this will be continued if the 
process of alternate fermentation and neutralisation is continued. 
The final acidity value is reduced by the addition of sodium lactate 
to milk proportionally to the lactate concentration. The acid 
tolerance of S. /actis is determined for sulphuric acid, hydrochloric 
acid, and phosphoric acid, and the same value found in each case, 
namely, P,,=3°4 at 18°; in the case of B. casei e, the acid toler- 
ance is found to be P,,=3-0 at 35° for hydrochloric acid and 
phosphoric acid. The alkali tolerance of S. /actis at 18° lies at 
P,,=8. J. F. S. 


The Surface Action of the Homologues of Hydroquinine 
and their Toxins. I. Traupe (Biochem. Zeitsch., 1919, 98, 
197—205).—The hydrocupreines and their homologues show a 
parallelism between their disinfecting power against many bacilli 
and cocci, mostly gram-positive organisms, and their surface action. 
An analogy also exists between the susceptibility of bacteria towards 
basic stains and their power of adsorption of hydrocupreines and 
their toxins. 8. S. Z. 


Gentian-violet, its Selective Bactericidal Action. M. L. 
Crosstey (J. Amer. Chem. Soc., 1919, 41, 2083—2090).—Gentian- 
violet is a mixture of dextrin and dye in almost equal proportions, 
the dye being a mixture consisting chiefly of hexamethylpararos- 
aniline hydrochloride and pentamethylpararosaniline hydrochloride 
with small amounts of the tetramethyl compound and lower 
homologues. 

The selective bactericidal action of gentian-violet is no greater 
than that of its component dyes, and gentian-violet has no advan- 
tage over these in selective or differentiating power. Organisms 
which were gentian-positive were also gram-positive, the structure 
of the dye and of the organism being important factors in the 
selective action. The concentration of the dye is an important 
factor in determining its power to kill an organism. Not one of the 
dyes examined was effective for B. subtilis in dilutions greater than 
1 in 100,000. 3B. mycoides was, however, killed by malachite green 
in dilution of 1 in 100,000, by rosaniline in dilution of 1 in 200,000, 
and by gentian-violet. or either of its two principal components, in 
dilution of 1 in 300,000. The basic nitrogen groups appear to be 
the reactive groups, and their action is intensified by substitution 
of methyl for amino-hydrogen. W. G. 


ss © 


aT ww we wet ww & FF *~e 


ed 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 207 


The Influence of Potassium Salts on the Enzyme of Asper- 
gillus Oryze which Liquefies Starch. Gen-irsu Kira (Mem. 
Coll. Eng. Kyoto, 1918, 2, 1).—Potassium salts promote the 
property of the enzyme to liquefy starch even when the saccharifi- 
cation is retarded. On the addition of suitable quantities of these 
salts to the mash no blue coloration is obtained with iodine after 
the fermented wort is boiled. This reaction, according to the author, 
is usually present when these salts are not added. The above facts 
are of technical significance. 8. S. Z. 


Formation of Acids by Moulds and Yeasts. II. Friepricu 
Boas and Hans LeBerte (Biochem. Zeitsch., 1918, 92, 170—188. 
Compare A., 1919, i, 508).—The formation of acids by Mycoderma, 
Oidium, and Aspergillus niger in media containing various carbo- 
hydrates and nitrogenous ingredients has been studied. The greater 
part of the acid is formed from the carbohydrate. When, however, 
an ammonium salt of a strong acid forms the source of nitrogen, the 
liberated acid suppresses the formation of acid from the carbo- 
hydrate. The ammonia formed in the fermentation process from 
the various nitrogenous compounds by means of enzymic action 
greatly influences the formation of acid. This is dependent on the 
character of the organism and the nature of the carbohydrate 
employed. S. S. Z. 


Natural and Artificial Formation of Glycerol in Alcoholic 
Fermentation. Cart Nevupera and Exsa Retwrurtnu (Biochem. 
Zeitsch., 1918, 92, 234—267).—-By employing sodium sulphite as 
“ fixing” agent for the acetaldehyde formed in alcoholic fermenta- 
tion an equivalent amount of glycerol is also formed. More than 
70% of the theoretical amount of acetaldehyde is thus fixed. The 
amount of acetaldehyde and glycerol produced increases with the 
amount of sulphite employed. Acetaldehyde and glycerol are 
therefore not only by-products, but are produced in considerable 
quantities in certain stages of alcoholic fermentation. S. 8. Z. 


Autolysis of Yeast in its Dependence on Hydrogen and 
Hydroxyl-ions. K.G. Dernsy (Medd. K. Vetenskapsakad. Nobel- 
Inst., 1918, 3, No. 23, 1—26).—On the basis that enzymes are 
amphoteric electrolytes, the author has examined the autolysis of 
yeast at various temperatures in the presence of electrolytes. It is 
shown that the simple yeast cell contains enzymes which are capable 
of degrading albuminous substances. These enzymes are analogous 
in type with those present in specific animal organs. The enzymes 
identified in the paper are (a) yeast pepsin, which degrades albu- 
minous substances to peptones, and has a maximum activity at 
P,,=4—4'5, (b) yeast tryptase, which does not attack the yeast 
albumin, but destroys gelatin, casein, Witte-peptone, and similar 
substances, and has a maximum activity at ?,,=7°0, (ec) yeast 
eriptase, which degrades polypeptides to amino-acids and has a 
maximum activity at ?,,=7°8. The autolysis of yeast is brought 
about by these enzymes and consists in a successive degradation of 
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albumin; it can only proceed when the different enzymes can 

operate simultaneously. The best hydrogen-ion concentration for 

the process is ?,,=6°1, which lies between that of yeast tryptase 
J. F. 8. 


and yeast pepsin. 


Extraction and Concentration of the Water-soluble 
Vitamine from Brewer’s Yeast. THomas B. OssorNne and 
Aurrep J. Wakeman (J. Biol. Chem., 1919, 40, 383—394).—By 
precipitation of a dilute acetic acid extract of yeast with alcohol the 
authors have succeeded in obtaining a fraction which appears to 
contain a very large proportion of the water- soluble accessory sub- 
stance present in the original yeast. The chemical nature of the 
substances in this fraction is not yet determined. J. C. D. 


Examination of the Urease-content of Indigenous Seeds. 
D. H. Wester (Chem. Weekblad, 1919, 16, 1548—1551).—The 
urease content of a large number of seeds was determined. It varied 
from nil or very small amounts up to a considerable quantity in 
the laburnum. Plants of the same natural order differ widely in 
regard to the urease content of their seeds. In no case did the 
amount of urease approach that found in soja beans or canavalia 
beans, and of these the latter contained approximately ten times 
as much urease as the former. W. J. W. 


Do Seedlings Reduce Nitrates? J. Davinson (J. Biol. 


Chem., 1919, 377, 143—148).—The author reaches the conclusion 
that growing seedlings do not, as part of their metabolic processes, 
reduce the nitrates in the outside medium in which they are 
growing. J. C. D. 


Complex Iron Salts. I. Oskar Baupiscu (Biochem. Zeitsch., 
1918, 92, 189—198).—In mixed aqueous solutions of ferric chloride 
and formaldoxime, phloroglucinol, catechol, or resorcinol exposed to 
the air, tervalent iron is slowly reduced to its bivalent form in the 
presence of dilute hydrochloric acid. Similarly, in admixed solutions 
of ferric chloride and quinol, acetylacetone, acetoacetic ester, sali- 
cylaldehyde, salicylic acid, and catechol-o-carboxylic acid, the above 
reduction is only effected after exposure to the rays of a mercury 
quartz lamp or sunlight. Aqueous solutions of ferric chloride and 
dimethylglyoxime, on the other hand, are not reduced even after 
exposure to the light. The chemistry of these observations and their 


bearing on some physiological phenomena of the plant are discussed. 
S. 8. Z. 


Presence in Plants of Hematoid Iron Compounds. III. 
G. Gora (Atti R. Accad. Lincei, 1919, [v], 28, ii, 146—150).— 
Experiment indicates that the peroxydasic function in plants is due 
in most cases, not only to true enzymes, but also to various iron 
compounds. The latter are probably catabolic products of more 
complex compounds, such as the hematoids, which largely form 
incrustations on the cellular membranes, and are, in virtue of their 
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physical state, able to act between the oxidisable substances and 
the peroxides. x a Be 


Position and Osmotic Pressure. 0. Arruenius (Jedd. 
K. Vetenskapsakad, Nobel-Inst., 1919, 5, No. 15, 1—20).—A dis- 
cussion of the relation between the osmotic pressure of the cell sap 
and the position of plants and trees. By “position” is meant, not 
only the geographical position, but also the factors, such as light, 
heat, moisture, winds, composition of the substratum, etc., which 
affect the growth of the plants. Zz. B: . 


The Isoelectric Points of the Proteins in certain 
Vegetable Juices. Epwin J. Conn, JoszpH Gross, and OmER 
C. Jounson (J. Gen. Physiol., 1919, 2, 145—160).—The hydrogen- 
ion concentration of filtered potato juice is approximately 10-71. 
The isoelectric point of tuberin, the chief protein of the potato, 
determined by the cataphoresis method, is at a hydrogen-ion con- 
centration slightly lower than 10-4. At acidities greater than 
the isoelectric point, tuberin exists combined with acid. The iso- 
electric point of the protein in carrot juice coincided with that of 
tuberin, and the properties of carrot juice and potato juice were 
found to be remarkably similar. 

The protein of the tomato existed in a precipitated form near 
its isoelectric point. Accordingly, it was not present to any extent 
in filtered tomato juice. If, however, the considerable acidity of 


the juice was neutralised, the protein dissolved and was filterable. 
The addition of sufficient acid to make the hydrogen-ion concen- 
tration slightly greater than 10-5V again precipitated the protein 
at its isoelectric point. J.C. D. 


Fat-soluble Vitamine. II. The Fat-soluble Vitamine 
Content of Roots, together with some Observations on 
their Water-soluble Vitamine Content. H. Sreensock and 
E. G. Gross [with M. T. Sett] (J. Biol. Chem., 1919, 40, 
501—531).—In the plant kingdom, the occurrence of the fat-soluble 
vitamine cannot always be associated with a preponderance of 
actively functionating cells, as distinguished from those that serve 
primarily as storage organs. Thus the sweet potato is rich in this 
accessory factor, whilst the ordinary potato contains very little; 
similarly, in the case of the roots, carrots contain much of the 
vitamine, but beets and mangels do not. 

In the case of the water-soluble vitamines, the carrot, rutabaga, 
and dasheen contain more than do sugar-beets and mangels. 

J. C. D. 


Reducing Action of Roots of the Graminacez : Reduction 
of Calcium Nitrate. I. and II. Gurovanni Sani (Atti R. Accad. 
Lincei, 1919, [vj, 28, ii, 199—201, 244—-247).— When the roots of 
wheat, maize, and oats, gathered at the beginning of the flowering 
period, are pounded in a mortar and then extracted with boiling 
water, liquids are obtained which exert pronounced reducing action 
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on Fehling’s solution. The pulped roots, which have an acid reac- 
tion, are also able, in the cold, to reduce calcium nitrate, this 
reduction being inhibited by the presence of alkaline Rochelle salt 
solution. The reduction of calcium nitrate proceeds only to a 
definite limit, and then ceases entirely, the product of the reduction 
apparently acting as a poison towards the reducing agent; in the 
plant itself, however, such poisoning action would not occur, utilisa- 
tion of the reduction product preventing its accumulation. The 


nature of this reduction product has not yet been established. 
2. Bt. FP. 


Globulin of the Coconut, Cocos nucifera. I. Prepara- 
tion of Coconut Globulin. Distribution of the Basic 
Nitrogen in Coconut Globulin. Cari O. Jonns, A. J. Finks, 
and C. E. F. Grersporr (J. Biol. Chem., 1919, 37, 149—153).— 
The globulin contains the following amounts of basic amino-acids: 
cystine, 1°44%; arginine, 15-92%; histidine, 2.42%; lysine, 5°80%. 
Tryptophan is present. The free amino-nitrogen was found to 
equal nearly one-half of the lysine nitrogen. J.C. D. 


Globulins of the Jack Bean, Canavalia ensiformis. 
James B. Sumner (J. Biol. Chem., 1919, 37, 137—142).—Two 
crystalline globulins and one non-crystalline globulin have been 
isolated from the jack bean. Concanavalin B crystallises in 
needles, slowly soluble in 10% sodium chloride, soluble in excess of 
alkali; concanavalin A crystallises in bisphenoid form, insoluble in 
any but concentrated salt solutions; canavalin, the uncrystallisable 
globulin, is readily soluble in 1% sodium chloride solution (compare 


Jones and Johns, A., 1917, i, 191). J.C. D. 


Examination of the Urease-content of Soja Beans from 
Various Sources. D. H. Wester (Chem. Weekblad, 1919, 16, 
1552—1556).—Nearly all the varieties examined showed a high 
urease content, and this was not diminished by age. The lowest 
enzymic action was found in soja beans from the Cameroons and 
Germany, which raises an interesting question in regard to diminu- 
tion of effectiveness brought about by transferring the plant from 
its original habitat, Asia. W. J. W. 


A Quantitative Relation between Soil and the Soil 
Solution brought out by Freezing-point Determinations. 
Bernarp A. Keen (J. Agric. Sci., 1919, 9, 400—415).—Bouyoucos 
and his co-workers, by determinations in situ of the freezing-point 
depression of soil solution, at varying moisture contents, have shown 
that the soil solution in quartz sand and extreme types of sandy soil 
obeys approximately the same law as dilute solutions, but that the 
soil solutions of ordinary soils do not obey this law (compare J. 
Agric. Sci., 1914, 6, 456). Bouyoucos assumes that some of the 
soil water is rendered unfree in the sense that it does not take part 
in the depression of the freezing point. The present author, accept- 
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ing the truth of this assumption, and using some of Bouyoucos’s 
data, has shown that the water rendered unfree is not a constant 
amount, but varies with the total moisture content. A definite 
relation exists between the free, unfree, and total moisture expressed 
by the equations Y,=cM,* and Z,=Y,1/*/cl/*?—Y,, where c and z 
are constants for any one soil, and /,, Y,, and Z, represent respec- 
tively the total, free, and unfree water. Over the experimental 
range the ratio of free to total water continually decreases, and that 
of unfree to total water continually increases as the total moisture 
diminishes in amount. The constant ¢ contains an unknown factor, 
namely, the quantity of free water at the highest amount of total 
water used in the experiments, and according to the value arbi- 
trarily assigned to it so the amount of unfree water may continually 
decrease with decrease of total moisture over the experimental 
range or may increase to a maximum and then decrease. The same 
general conclusions on the relations existing between the soil and its 
moisture constant as were drawn from the author’s experiments 
(compare loc. cit.) on the evaporation of water from soil, again 
follow. W. G. 


Soil Acidity, the Resultant of Chemical Phenomena. 
H. A. Noyes (/. Ind. Eng. Chem., 1919, 11, 1040—1049).—Chemi- 
cal reactions are held to be the cause of soil acidity. The presence 
of free hydrogen ions in the soil extract is considered to be due to 


hydrolysis. As regards the action of organic matter, physicochemi- 
cal explanations of the hydrolysis of silicates and of organic matter 
and the ability of organic matter to form complex ions with bases 
are more satisfactory than are “‘adsorption” theories. The reaction 
of a soil at any time depends on the nature of its constituents and 
the proportions in which they are present with water. Change in 
the water content, removal of substances from solution, and the 
addition of other substances, all alter the reaction of the soil in 
accord with the law of mass action. W. P. 8. 


The Richness in Copper of Cultivated Soils. L. Maquenne 
and E. Deremoussy (Compt. rend., 1919, 169, 937—-942).—The 
authors have not estimated the total copper, but the amount which 
is dissolved when 6 grams of the soil are boiled very gently for half 
an hour with 50 c.c. of 10% sulphuric acid. Arable soils contain 
very little copper, the amount varying, in the soils examined, from 
1 to 50 mg. per kilogram of soil, but in the case where the high 
figure was obtained the soil had carried crops which had frequently 
been treated with copper sulphate. In the case of vineyard soils, 
where it was known that the vines had been treated with copper 
sulphate over a long period of years, the copper content rose to as 
high as 250 mg. per kilo. of soil. The copper was almost entirely 
found in the surface layer of the soil, the penetration being 
extremely slow. Despite the high copper content of some of these 


soils, there was no indication of any toxic effect on the vines. 
W. G. 
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The Amount and Composition of Rain Falling at Rotham- 
sted (Based on Analyses made by the late Norman H. J. 
Miller). E. J. Russeut and E. H. Kicnarps (J. Agric. Sci., 1919, 
9, 309--337).—A summary of the results of analyses of Rotham- 
sted rain water made by the late N. H. J. Miller from 1888 to 
1916. The rain water contained, on an average, 0°405 part per 
million of ammoniacal nitrogen, 0°204 part per million of nitric 
nitrogen, 2°43 parts per million of chlorine, and 10 parts per million 
of dissolved oxygen. Both the yearly and monthly fluctuations ot 
ammoniacal nitrogen move in the same direction as the rainfall, the 
general level being highest in May, June, July, and August, and 
lowest in January, February, March, and April. Up to 1910 the 
nitric nitrogen fluctuated in amount year by year and month by 
month in the same way as the ammoniacal nitrogen, but since that 
date there has been no simple relationship. The fluctuations of the 
chlorine content of the rain closely follow the rainfall, but the 
general level is much higher during the months September to April 
than during the summer months. 

The sources of ammonia in the rain are given as the sea, the 
soil, and city pollution ; the soil is indicated as an important source 
by the fact that the ammonia content is high during periods of high 
biochemical activity in the soil, and low during periods of low bio- 
chemical activity. Further, the close relationship between the 
amounts of ammoniacal and nitric nitrogen suggests either a 
common origin or the production of nitric compounds from am- 
monia. It seems probable that the chlorine comes from the sea, 
but some may come from fuel. 

During the period under examination there has been a rise in the 
amounts of nitric nitrogen and of chlorine in the rain, and a tend- 
ency for the ammonia content to drop. It is suggested, as a possible 
explanation, that some former source of ammonia is now producing 
nitric nitrogen; it is possible that modern gasburners and 
grates tend to the formation of oxides of nitrogen rather than 
ammonia. 

There is a marked difference in composition between summer and 
winter rain water, which suggests that these may differ in origin. 
The winter rain resembles Atlantic rain in its high chlorine and low 
ammonia and nitrate content ; the summer rain is characterised by 
low chlorine but high ammonia and nitrate content, and it is sug- 
gested that it may arise by evaporation of water from the soil and 
condensation at higher altitudes than in the case of winter rain. 


W. G. 


Organic Chemistry. 


Oxidation of Methane. RK. K. Baier (U.S. Pat. 1319748). 
—Methane or natural gas is mixed with twice its volume of nitric 
oxide and with sufficient oxygen or air to form nitrogen peroxide. 
This mixture is passed through a porcelain or other inert tube 
heated to redness. Oxidation products, including formaldehyde, 
are obtained. The oxidation is prevented from being carried too 
far by conducting the reaction products as quickly as possible into 
a cooling chamber, where they are brought into contact with a 
sludge of calcium carbonate, which unites with the oxides of 
nitrogen, except nitric oxide. Formaldehyde is recovered from the 
solution after separating the solids from the sludge. Instead of 
using calcium carbonate, the hot reaction gases may be brought 
into contact with calcium oxide to effect absorption of water, thus 
preventing formation of nitrous and nitric acids, which if present 
would oxidise the formaldehyde. Reaction temperatures as low 
as 450° may be employed. CHEMICAL ABSTRACTS. 


Methyl Sulphate, T. H. Durrans (U.S. Pat. 1317648).— 
Methyl sulphate is produced, together with methyl hydrogen 
sulphate and methyl chloride, by treating methyl alcohol, preter- 
ably with cooling, with chlorine and sulphur dioxide, the latter 
preferably being in slight excess throughout the reaction. Methyl 
chloride is removed by distillation at the ordinary pressure and the 
methyl sulphate under reduced pressure, or the products may. be 
used together as alkylating agents. CHEMICAL ABSTRACTS. 


Improvements in the Manufacture of Aliphatic Nitrites. 
Paut Rene pve Wipe (Brit. Pat. 133304).—Nitrites of aliphatic 
alcohols are produced by the reducing action of sulphur dioxide on 
solutions ofthe alcohols in pure or diluted nitric acid, or, altern- 
atively, a saturated alcoholic solution of sulphur dioxide may be 
mixed with nitric acid. As an example, 74 grams of isobutyl 
alcohol dissolved in 100 grams of nitric acid (D 1°375) yield on 
treatment with sulphur dioxide 85 grams of isobutyl nitrite. 

G. F. M. 


Preparation of Chloromethyl Carbonates. Awnpré Kutna, 
D. Fuorentin, and E. Jacos (Compt. rend., 1920, 170, 111—113. 
Compare this vol., i, 139, and Grignard, Rivat, and Urbain, this 
vol., i, 139).—By the successive chlorination of methyl carbonate, 
mono-, di-, tri-, tetra, penta-, and hexa-chloro-derivatives are 


obtained, the most symmetrical derivative being obtained in each 
case. W. G. 


Properties of the Chloromethyl Carbonates. ANDRE 
Kuinc, D. Frorentin, and E. Jacos (Compt. rend., 1920, 170, 
234—236).—The physical properties of the nine possible chlorinated 
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methyl carbonates, the preparations of which have previously been 
described (preceding abstract), are given, as below: 


Formula. M. p. B. p./760 mm. B. p./50mm. D®*®, 
CH,C1-0-CO,Me ... — 139—140° 67° 1-303 
CO(O-CH,Cl), an — 176° 99° 1-480 
CHCIl,-O-CO,Me ... — 147° 7 1-421 
CHCl,-0-CO,-CH,Cl wm 178° 102° 1-562 
CCl,-O-CO,Me «+» — 70° (viscous) 165° 86° 1-535 
CO(O-CHCI,),  ... — 40° 182—183° 105—106° 1-618 
CCl,-O-CO,°CH,Cl ... —- 70° (viscous) 150° (decomp. ) 1-631 
CCl,-O-CO,-CHCl, ... — 30° 196° = ll: 1-686 
CO(O-CCl,), ... «ee 78° 203° ” : = 


The substances which contain the group -O-CCl, are particularly 
toxic. W. G. 


Organic Derivatives of Tellurium. I. Dimethyl. 
telluronium Dihaloids. Ricuarp Henry Vernon (T., 1920, 
117, 86—98). 


The Industrial Chloromethyl Formates and _ their 
Analysis. Marcer Devirine (Bull. Soc. chim., 1920, [iv], 27, 
39—45).—The mono- and di-chloromethyl chloroformates are 
decomposed by dilute alkali according to the equations: 

Cl-CO,°CH.Cl + H,O =2HCl + CO,+ H-CHO, 
Cl-CO,°CHCl, + H,O =3HCl + CO, + CO. 

The corresponding mono- and di-chloromethyl formates give 
H-CO,°CH,Cl + H,O= H-CO,H + H-CHO + HCl, 
H-CO,°CHCl, + H,O = 2HCl + 2CO + H,O. 

‘The formaldehyde formed may be estimated by Romijn’s method 
(compare A., 1897, ii, 166), the formic acid by Pean de St. Gilles’s 
method (compare Ann. Chim. Phys., 1859, 55, 374), and the carbon 
monoxide by direct measurement of its volume after decomposing 
the material with sodium hydroxide. These results, together with 
the percentage of chlorine, enable an idea to be formed as to the 
different esters present in industrial chlorinated methyl formates. 
[See, further, J. Soc. Chem. Ind., 1920, 205a.] W. G. 


Manufacture of Esters of Ethylenic Halogenhydrins. 
SocrEtE CuimMiquE pEs Usines pu Ruone (Brit. Pat. 128911).— 
Ethylene halogenhydrin esters of the general formula 

R-CO,°CH,°CH,X, 
where R is an alkyl or aryl group and X a halogen, are prepared 
by the interaction of ethylene oxide and an acidyl haloid in equi- 
molecular proportions at a suitable temperature, depending on the 
particular acid chloride or bromide used. The reaction is con- 
veniently brought about by passing gaseous ethylene oxide through 
the acidyl haloid at ordinary atmospheric pressure, and quantitative 
yields are obtained. Examples are given of the preparation of 
B-chloroethyl acetate, b. p. 143—144°, from acetyl chloride at its 
boiling point, B-chloroethyl chloroacetate, b. p. 94—95°/12 mm., 
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from chloroacetyl chloride at 100°, B-chloroethyl benzoate, b. p, 
120—122°/5 mm., from benzoyl chloride at 190—240°, B-chloro- 
ethyl p-nitrobenzoate, yellow crystals, m. p. 56°, from p-nitro- 
benzoyl chloride at 190—240°, and B-bromoethyl acetate, b. p. 
163°, from a mixture of equimolecular proportions of ethylene 
oxide and acetyl bromide kept for several hours at the ordinary 
temperature. G. F. M. 


Colloid-chemical Studies on Soaps. Non-aqueous 
Lyophilic Soap Colloids. Martin H. Fiscner (( hem. Eng., 1919, 
27, 184—193).—The solvation capacities of various sodium soaps 
of the acetic series were determined. One gram-mol. of sodium 
arachidate will take up 27°5 litres of ethyl alcohol and still form 
a non-syneretic gel. ‘he capacity of the lower members of the 
series becomes less as the molecular weight of the soap decreases. 
When a given soap is employed with different alcohols, the solvation 
capacity increases as the molecular weight of the alcohol becomes 
greater. The author has elaborated his theory of lyophilic and 
lyophobic colloids. The theory of soap gels is also dealt with. 
According to this, soaps form (A) true solutions in a solvent at 
higher temperatures. On the other hand, (D), a gel, when the 
temperature is low, is a true solution of the solvent in the solvated 
soap. Between these two extremes there exist two stages, (B) 
solvated soap dispersed in the solvent, (C’) dispersed solvent in the 
solvated soap. If the temperature of A is lowered, all these stages 
are obtained. This is also true when the temperature of D is 
raised. The ranges of temperature in which B or C exists are not 
necessarily the same when the temperature of A is being lowered 
as when the temperature of D is being raised, because of a hysteresis 
effect. There exists, therefore, a region of ambiguity which depends 
on the previous history of the system. Gelation capacity is for 
these reasons not synonymous with solvation capacity. The latter 
is the phenomenon generally known as swelling, which is a different 
process from liquefaction. CHEMICAL ABSTRACTS. 


Colloid-chemical Studies on Soaps. Martin H. Fiscuer and 
Marion O. Hooker (Chem. Eng., 1919, 27, 223—-232. Compare 
preceding abstract.)—Solutions of sodium or potassium hydroxide 
of various concentrations are added to a standard aqueous solution 
of potassium oleate having the consistency of a syrup. As the 
concentration of the base is increased, the viscosity becomes greater 
until a gel is formed. Further addition of the base causes the 
soap to separate and the viscosity to fall rapidly. The separation 
of the soap occurs at a lower concentration for sodium hydroxide 
than for potassium hydroxide. The addition of aqueous ammonia 
always lowers the viscosity, the authors’ explanation being that 
ammonium soaps are more soluble in water and are better solvents 
for water. Similar results are obtained when a sodium or potassium 
salt is added in place of the hydroxide, except that potassium 
acetate has a much greater salting-out effect than the chloride, 
nitrate, etc. Ammonium salts, on the other hand, emulsify the 
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soap, but do not salt it out. Calcium or magnesium salts form 
insoluble or less hydrated soaps, and therefore the viscosity steadily 
decreases as more of the salt is added. Salts of the heavy metals, 
such as copper or iron, cause the soap to separate in hard lumps. 
The effect is additive when potassium hydroxide or a potassium 
salt is also added. CHEMICAL ABSTRACTS. 


Oleates and Stearates of certain Metals. Marueus 
D’ANDRADE ALBUQUERQUE (Revista Chim. pura appl., 1916, [iil], 
1, reprint, 8 pp.).—The oleates and stearates of a number of 
metals were prepared by double decomposition of solutions of their 
salts with alkali soaps. The ethereal solutions of some of the 
metallic soaps oxidised on exposure to air; the action of hydrogen 
peroxide on the ethereal solutions was also ascertained. 


Colour of Oxidation Oxidation Stability of 
Metal. ethereal by air by H,O, peroxidised 
solution. to— to— solution. 
colourless — pale yellow _ 
amber-yellow bluish-green — 
bluish-green -- yellowish-brown unstable 
colourless _ no colour change —_ 
colourless — no change _— 
almost colourless — dark chestnut stable 
red dark green dark green stable 
colourless —_— orange-yellow very unstable 
pink violet violet 
violet no change 


violet (?) green (at once) not given 


Titanium soaps could not be obtained. The cuprous compounds 
were made from cupric soaps by reduction with hydrazine sulphate 
as well as by the action of alkali stearate and oleate on moist 
cuprous chloride. The silver compounds were darkened by light. 
By means of the ethereal soap solutions, it was possible to observe 
the absorption spectra of the various metals in the non-ionised 
state. The chromic compounds showed a strong absorption in the 
yellow. W. R. 8. 


[Preparation of] Maleic Acid from Benzoquinone by 
Catalytic Oxidation. J. M. Weiss and C. R. Downs (U.S. Pat. 
1318632).—Maleic acid is produced by dissolving benzoquinone in 
benzene and subjecting the mixture in the vapour phase to catalytic 
oxidation under conditions as described in U.S. Pat. 1318631 (this 
vol., i, 236). Inert diluent gases may be employed to control the 
reaction. In the condensate obtained from the reaction products 
there is usually present benzoquinone, maleic acid, benzene, form- 
aldehyde, water, and various other by-products. 

CHEMICAL ABSTRACTS. 


[Preparation of] Maleic Acid by Catalytic Oxidation 
of Benzene. J. M. Weiss and C. R. Downs (U.S, Pat. 1318633).— 
The patent relates to a method of the same character as that 
described above (preceding abstract), preferably operating at 
300—550°, with subsequent recovery of maleic acid as the main 
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product. When equal weights of benzene vapour and air are 
passed over vanadium oxide as a catalyst at such a velocity that 
the mixture stays in contact with the catalyst about 0-25 sec., a 
maximum yield of maleic acid is obtained by maintaining the 
catalyst at 400—450°. CHEMICAL ABSTRACTS. 


The Mode of Pyrogenic Decomposition at High Tem- 
perature of Acetaldehyde, Metacetaldehyde, and Ethyl 
Alcohol. (Muz.) Eciantine Perrrat (Bull. Soc. chim., 1920, [iv], 
27, 34—39).—When acetaldehyde is submitted to a high tempera- 
ture for a very short time, the main decomposition is its conversion 
into carbon monoxide and methane, the molecule thus undergoing 
the least deformation possible. A second reaction proceeding at 
the same time, but to a less extent, yields carbon monoxide, 
ethylene, and oxygen. If the time of heating is prolonged, other 
secondary products, such as acetylene and benzene, appear. 

Metacetaldehyde, under similar conditions, is first depolymerised 
to give acetaldehyde, which then undergoes the changes given 
above. In the case of ethyl alcohol, the principal reaction is its 
oxidation to acetaldehyde, which then undergoes pyrogenic decom- 
position, as described. A second reaction proceeding simul- 
taneously, but to a lesser extent, results in the conversion of the 
alcohol into ethylene and water. 


A Keto-glycol Derived from Mesityl Oxide. J. Pasrurzau 
and Cu. Launay (Bull. Soc. chim., 1919, [iv], 25, 593—597).—The 
crystalline compound, m. p. 123°, obtained by Wolffenstein (com- 
pare A., 1895, i, 644) by the action of hydrogen peroxide on mesityl 
oxide, is shown to be not a glycol, as described by him, but a 


a) 


peroxide of mesityl oxide, CH,-CO-CH< ony. oy’ and on hydro- 


lysis it loses oxygen and gives the glycol of mesityl oxide described 
by Harries and Pappos (compare A., 1901, i, 673). W. G. 


Lactose. J. Gituis (Rec. trav. chim. 1920, 39, 88—125).—A 
more detailed account of work already published (compare A., 1918, 
i, 101, 155). W. G. 


. Erm Hiaerunp (Arkiv. Kem. Min. Geol., 1918-1919, 
7, No. 8, 1—20).—Reviewing the results of previous workers, the 
author attaches most importance to those of Klason (A., 1908, 
i, 717, and Svensk Papperstidning, 1916, No. 17), derived from a 
study of the ligninsulphonic acids; but the regeneration of lignin 
from these derivatives by means of 70% sulphuric acid, a 
method also used by Koenig (Chem. Zeit., 1912, 36, 1101), requires 
one to two hours, and is accompanied by considerable decomposition 
of the lignin. The author now finds that 28% by weight 
of the wood of “hydrochloric acid—lignin” is obtained by shaking 
1 part of finely powdered pine wood with 10 parts of 43% 
hydrochloric acid for fifteen minutes, rapidly filtering, and wash- 
ing the residue free from hydrochloric acid. The product is a 
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pale brown powder with a strong odour of vanillin, and contains 
1°63% of combined chlorine. It gives a deep purple colour 
with phloroglucinol in hydrochloric acid solution, a pale yellow 
colour with aniline sulphate, a dark red colour with p-phenylene- 
dimethyldiamine sulphate, a dark blue colour with equal parts of 
potassium ferricyanide and ferric chloride, but no precipitate with 
Maule’s reagent. A comparison of its methoxyl content with that 
of the original wood shows that about 20% of this is split off during 
the hydrochloric acid treatment. After introducing a correspond- 
ing correction, the author’s analytical results agree with Klason’s 
formula, (Cy H490,;),, for lignin, but not with those of Cross and 
Bevan (“Cellulose,” iii) or of Green (Schwalbe, “Chemie der 
Cellulose,” 1911, 448). Protocatechuic acid was identified among 
the products of fusion of hydrochloric acid—lignin with potassium 
hydroxide and lead peroxide. but acetic acid, oxalic acid, and 
catechol could not be detected. The formation of these products 
from wood (Lange, A., 1890, 228) is therefore due to other con- 
stituents than lignin. The author also investigated his product in 
regard to its furfuraldehyde content, solubility in bisulphites and 
in alkalis, the action of chlorine and bromine, its oxidation with 
alkaline permanganate and with potassium chlorate and nitrie acid, 
and the results of dry distillation. J. K. 


Salts of 8-Hydroxytrimethylenediglycine and of N-Hydr- 


oxymethylglycine. Huco Krause (Ber. 1919, 52, [B), 
1211—1222).—The peculiarity (A.. 1918. i. 156) attending the 
formation of the barium salt (+3H.O) of B-hvdroxvtrimethvlene- 
diglycine (the barium salt containing 1°5H.O [A., 1918, i, 337] is 
now stated to be non-existent) has been examined. Tt is due to 
supersaturation, which, however, is not alwavs operative; in many 
experiments a noteworthv retardation of the crystallisation was 
never observed when technical formalin reacted with a freshly 
prepared solution of barium glycine or when a solution of the 
latter which had been kept in the cold for an hour or longer was 
treated with formaldehyde solution containing or not containing 
methyl alcohol. The initiation of crystallisation by the addition 
of a little methyl alcohol (Joc. cit.) cannot be regarded, therefore, 
as a proof that the alcohol plays a part in the reaction. 

A second barium salt of the same composition, 

C,H,,0;N,Ba,3H.0, 

which is amorphous and extremelv soluble in water, is obtained bv 
treating a 25% solution of #hydroxytrimethylenediglycine in 
formalin, which has been kept for a few days, with the theoretical 
quantity of a 15% paste of barium hydroxide, and adding 8 vols. 
of 80% methyl alcohol to the resulting, almost clear solution. 

Some experiments on the simultaneous formation of the barium 
salts of f§-hydroxytrimethylenediglycine and N-hydroxymethy]l- 
glycine indicate that the production of the latter is favoured by 
working at low temperatures with pure formaldehyde, any con- 
siderable excess of which is to be avoided. 
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In addition to the salts of N-hydroxymethylglycine already 
described (loc. cit.; A., 1919, i, 67), the following have been pre- 
pared by the action of pure 33% formaldehyde solution on the 
metallic glycine salt: potassium, OH-CH,*NH-CH,:CO.K, 
amorphous, brittle mass, which is obtained in a purer form by 
treating the normal lead salt with potassium sulphide; sodiwm (at 
80° in a vacuum these two salts [2 mols.] appear to lose water 
[1 mol.], with the formation of anhydro-salts); bariwm (+2H,0), 
microscopic rods; caleiwm (+1H.O), hygroscopic, amorphous 
powder. The copper and lead salts must be dried over calcium 
chloride, not over sulphuric acid (/oc. cit.), which causes loss, not 
only of water, but also of a little formaldehyde. C. 8. 


Behaviour of Carbamide towards Hydrogen Peroxide and 
a Simple Process for its Purification and Decoloration. 
Hermann Kunz-Kravuse (Kolloid Zeitsch., 1919, 25, 240—241). 
—Carbamide is not affected in the slightest degree by boiling it in 
aqueous solution with hydrogen peroxide, but colloidal colouring 
matter, which is generally present in carbamide, is destroyed. 
Carbamide made from potassium cyanide which has Leen obtained 
from potassium ferrocyanide often exhibits a blue to green tint, 
which cannot be removed by recrystallisation. The colour is due 
to Prussian-blue, and is destroyed by boiling the carbamide with 
hydrogen peroxide. J. F. 8. 


Carboalkyloxythiocarbamides. Avcustus Epwarp Dr1xon 
and Raymonp Tromas Joacntm Kennepy (T., 1920, 117, 80—85). 


Preparation and Separation of Cyanates Soluble in 
Water. J.D. Rieper (D.R.-P. 314629; from Chem. Zentr., 1919, 
iv, 913).—Chlorine or bromine is directly added to highly concen- 
trated alkaline solutions of cyanides; formation of cyanogen haloid 
only occurs to a subsidiary extent. Sodium cyanate is smoothly 
formed by this reaction, and is deposited in the solid state from 
its solution as the process goes forward. The product is applicable 
to technical and pharmaceutical purposes. H. W. 


Free Thiocyanogen. Erik SéperBick (Annalen, 1919, 419, 
217—322).—The author discusses the unsuccessful attempts of 
Tiebig (1829 and 1844), Linnemann (1861), and Schneider (1866) 
to prepare thiocyanogen. Klason’s compound, (CN),S,°S.(CN)s, 
obtained in 1886, is a cyanuric derivative. Quite recently, 
Bjerrum and Kirschner have detected small quantities of thio- 
cyanogen in aqueous solutions of complex gold thiocyanates, 
MAu(SCN),. 

When an ethereal V- or W/10-solution of iodine is shaken with 
silver thiocyanate in excess, the colour of the iodine rapidly fades 
and yellow silver iodide is formed. The reaction, however, appears 
to reach a state of equilibrium. As it is impossible to separate 
completely the excess of iodine from the soluble product of the 
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reaction, the halogen is removed as far as possible by mercury and 
the pale yellowish-brown solution examined. As the author expected 
it to be a dilute solution of thiocyanogen and to behave analogously 
to the halogens, it was treated with (1) chlorides and bromides, 
whereby no appreciable effect was produced; (2) aqueous or 
alcoholic solutions of iodides (of cadmium, lead, silver, and 
mercury), whereby iodine was liberated ; (3) iron powder, whereby 
ferric thiocyanate was produced in such quantity that the solution 
became opaque; (4) mercury, whereby mercurous thiocyanate was 
formed ; (5) cuprous thiocyanate, whereby black cupric thiocyanate 
was formed; and (6) water, which slowly decomposed the thio- 
cyanogen producing thiocyanic acid, hydrogen cyanide, and 
sulphuric acid. 

The solvent ether can be replaced by acetone, absolute ethyl 
alcohol, chloroform, carbon tetrachloride, benzene, ethylene 
dibromide, or carbon disulphide. The reaction proceeds very 
slowly in the last solvent, but almost reaches completion in chloro- 
form ; in every case, however, a state of equilibrium appears to be 
attained. 

The thiocyanates of potassium, zinc, cadmium, copper, and lead 
do not react appreciably with a solution of iodine, but mercuric 
thiocyanate reacts in the same way as silver thiocyanate. 

Much better results are obtained with bromine. A solution of 
bromine in dry ethyl ether, ethyl chloride, ethyl bromide, carbon 
disulphide, carbon tetrachloride, chloroform, benzene, or ethylene 
dibromide reacts completely with the thiocyanates of silver, lead, 
cadmium, mercury, zinc, thallium, and copper in accordance with . 
the equation 2MSCN + Br.=2MBr+2CNS, since the resulting solu- 
tion (in carbon disulphide or tetrachloride) is completely free from 
bromine, and in experiments with silver, lead, and mercury thio- 
evanates in which an excess of bromine was used, the solid product 
of the reaction is the pure metallic bromide. The velocity of the 
reaction is influenced by the solvent. A W-solution of bromine in 
carbon disulphide is decolorised by lead thiocyanate in slight excess 
within a few minutes, whilst about half an hour is necessary when 
the solvent is dry ether. A solution of bromine in carbon 
disulphide dried with phosphoric oxide is not decolorised by lead 
thiocyanate after one hour, but is almost instantly decolorised by 
silver or mercury thiocyanate. 

The solutions of thiocyanogen obtained above are usually faintly 
yellow, but are occasionally quite colourless. The more concen- 
trated solutions have a stinking odour resembling that of thiocyanic 
acid, and stain the skin pale red, changing to yellow. The solu- 
tions become turbid on keeping and deposit yellow or yellowish-red 
amorphous products. The decomposition proceeds slowly in ethyl 
chloride or bromide or ether, and very rapidly in carbon disulphide. 
The amorphous products, which are different from different solvents, 
appear to be mixtures consisting chiefly of polythiocyanogen, 
(CNS),; about 1% of hydrogen is also present. 

Chlorine in carbon tetrachloride solution does not react with lead 
thiocyanate, but yields a solution of thiocyanogen and the corre- 
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sponding metallic chloride by shaking with an excess of silver or 
mercury thiocyanate; sulphur chloride and cyanogen chloride are 
not present in appreciable quantities in the resulting solution. 

The author’s usual practice for the preparation of a solution of 
thiocyanogen is to treat lead thiocyanate with a dry ethereal solu- 
tion of bromine cooled by ice-water. 

The evaporation in a vacuum over sulphuric acid of an approxim- 
ately V/2-solution of thiocyanogen in ethyl chloride, bromide, or 
ether left a clear, viscous, unstable, yellow oil. By cooling an 
approximately V/2-solution in carbon disulphide to —70°, thio- 
cyanogen, CNS, is obtained in cruciform aggregates of almost 
colourless crystals, m. p. — 3° to —2°. The molten substance can 
be supercooled to —20°, but always resolidifies at —30°, giving 
well-defined rhombic plates. By allowing it to warm to the 
ordinary temperature, thiocyanogen becomes reddish-brown and 
more viscous; finally, a yellow smoke is evolved and a dark brick 
red, amorphous solid is formed. Thiocyanogen dissolves extremely 
rapidly in ethyl alcohol or ether, but only slowly in carbon 
disulphide or tetrachloride. Thiocyanogen is at least as strongly 
electronegative as iodine. 

A solution of thiocyanogen reacts with zinc and cadmium 
(solvent, carbon disulphide mixed with about one-fifth the volume 
of absolute ethyl alcohol) to form the respective thiocyanates; with 
mercury (solvent, carbon tetrachloride) io form mercurous thio- 
cyanate; with aluminium (solvent, dry ether) to form an etherate 
of aluminium thiocyanate, Al(SCN),,2Et,0, extremely hygroscopic, 
colourless plates, which become friable, and ultimately a syrup in 
air; with tin (solvent, carbon disulphide mixed with a small 
quantity of dry ether) to form an etherate of stannic thiocyanate, 
Sn(SCN),,2Et,O, yellow, apparently prismatic, hygroscopic crystals, 
which change into a syrup in air; with arsenic (solvent, carbon 
disulphide) to form arsenious thiocyanate, As(SCN),, almost 
colourless crystals; with antimony (solvent, dry ether) to form an 
extremely hygroscopic antimony thiocyanate (not isolated); with 
an excess of iron (ferrum reductum) (solvent, dry ether) to form 
ferrous thiocyanate, and with a deficit of iron to form anhydrous 
ferric thiocyanate, dark violet, crystalline powder; with manganese 
(solvent, ether and alcohol) to form manganous thiocyanate; with 
nickel (solvent, carbon tetrachloride), cobalt (solvent, carbon di- 
sulphide and alcohol), and silver (solvent, ether) to form the 
respective metallic thiocyanates, and with gold (solvent, none) to 
form, apparently, a mixture of aurous and auric thiocyanates (not 
isolated). Many of the experiments with metals are of a qualitative 
nature only. . 

The molecular weight of thiocyanogen cannot yet be determined. 
It does not yield well-defined products by treatment with organo- 
magnesium compounds. In order to ascertain which of its three 
atoms is the reactive one, a solution in dry ether was treated with 
mercury diphenyl. whereby phenyl thiocyanate and phenyl mercuri- 
thiocyanate, Ph:Hg(SCN), m. p. 231—232°5° (Otto in 1870 gave 


m. p. 226—227°), were obtained ; the latter was also eee from 
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phenyl mercuri-iodide and thiocyanogen in carbon disulphide solu- 
tion. Ethereal solutions of thiocyanogen and zinc ethyl react to 
form zinc thiocyanate and ethyl thiocyanate. 

Thiocyanogen in solution does not yield well-defined products 
with ammonia or aliphatic amines, but in cold ethereal solution it 
reacts with aniline in accordance with the equation 2PhNH,+ 
2CNS=NCS8:C,H,NH,+PhNH,,HSCN to form aniline thio- 
cyanate and p-thiocyanoaniline, colourless, odourless needles (from 
water), m. p. 57—57°5°. When twice the quantity of thiocyanogen 
is used, the product is p-thiocyanoaniline thiocyanate, faintly red 
crystals. By reduction with hydrochloric acid and zine dust, p-thio- 
cyanoaniline yields paminophenyl mercaptan, which was identified 
by oxidation to the corresponding disulphide. In a similar manner, 
thiocyanogen and dimethylaniline react in ethereal solution to 
form dimethylaniline thiocyanate and p-thiocyanodimethylaniline, 
NMe,°C,H,*SCN, colourless, odourless crystals, m. p. 73—74°, 
which yields p-dimethylaminophenyl mercaptan by reduction. 
Diphenylamine and thiocyanogen in ethereal solution yield thio- 
eyanic acid and ?: ?-dithiocyanodiphenylamine, NH(C,H,°SCN),, 
faintly greenish-yellow needles, m. p. 120°, whilst triphenylamine 
under similar conditions yields thiocyanic acid and ?: ?-dithio- 
cyanotriphenylamine, needles, m. p. 115—116°. 

Phenol and thiocyanogen in carbon disulphide solution react to 
form thiocyanic acid (which was not detected, however, being appar- 
ently converted by a secondary reaction into an insoluble, yellowish- 
brown substance) and p-thiocyanophenol, coloufless, odourless plates 
of rhombic habit, m. p. 53—54°, the constitution of which was 
proved by its conversion through p-hydroxyphenyl mercaptan into 
pp'-dihydroxydiphenyl disulphide, and also by its formation from 
p-thiocyanoaniline by the diazo-reaction. 

Some experiments on the competition of iodine and thiocyanogen 
in solution for a metal show that the equilibrium MSCN+I =— 
MI+CNS is largely dependent on the nature of the metal; in the 
case of cadmium, the reaction from right to left is practically 
irreversible. 

Stannous thiocyanate, produced by the interaction of lead thio- 
cyanate and stannous sulphate in aqueous solution, and obtained 
in colourless crystals from the hot filtrate after removing lead 
sulphate, is converted into the etherate of stannic thiocyanate by a 
solution of thiocyanogen in a mixture of carbon disulphide and 
ether. 

An ethereal solution of thiocyanogen reacts with mercuric 
cyanide (and also with silver or zinc cyanide) to form mercuric 
thiocyanate and a substance which is identical with the cyanogen 
sulphide, (CN),S, described by Linnemann and by Schneider; from 
this method of preparation, the substance might be cyanogen 
thiocyanate, CN-SCN. 

Several investigators have recorded the production of a very 
unstable, blood-red substance when a concentrated aqueous solution 
of potassium thiocyanate is acidified with sulphuric acid and treated 
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with a solution of sodium nitrite. This substance, which almost 
immediately decomposes, with the evolution of nitric oxide, can 
also be obtained by treating a solution of nitrosyl chloride in carbon 
tetrachloride with silver thiocyanate at the ordinary temperature. 
It appears to be nitrosyl thiocyanate, NO-SCN, since its solution, 
which is relatively stable at - 17°, converts cuprous thiocyanate 
into cupric thiocyanate and metallic mercury into mercurous thio- 
cyanate, and reacts with aqueous sodium hydroxide to form sodium 
thiocyanate and sodium nitrite. The author has performed some 
preliminary experiments in which the substance is produced from 
nitric oxide and thiocyanogen in well-cooled carbon disulphide. 
The substance allies itself with the nitrosyl haloids in its properties, 
its position falling between those of the bromide and iodide. 
Although its molecular weight cannot yet be ascertained, the 
author is of opinion that the molecular magnitude and the con- 
stitution of thiocyanogen in solution are represented by the formula 
CN°S:S-CN. In accordance with this nitrile structure, a dry 
ethereal solution of thiocyanogen reacts with dry ethereal hydrogen 
chloride cooled with ice-water to form a precipitate of a colourless, 
crystalline swhstance, 2CNS,2HCI (which becomes yellow above 100° 
and changes gradually to a brown substance without melting), and 
a solution of a swhstance, 2CNS,HCI, pale yellow prisms or plates 
of rhombic habit, m. p. 69—70°. In contrast to the former, the 
latter substance, which is not formed when carbon disulphide, 
carbon tetrachloride, chloroform, or benzene is employed as solvent, 
is easily soluble in organic solvents and is unaffected by hot water. 
The substance, 2CNS,2HCI, is converted by water into a substance, 
pale yellow, rhombic leaflets or needles, which decomposes without 
melting when heated, and has the composition of thiocyanogen 
hydrate, (CNS).,H,O. The latter = S regarded as 2-imtno- 
5-keto-1 :3:4-dithioazolidine, NHS Gc-WH): ‘ 
several points of analogy to perthiocyanic acid (2-imino-5-thio- 
1:3:4-dithioazolidine; Hantzsch and Wolvekamp, A., 1904, i, 718), 
particularly in its behaviour with cold aqueous potassium hydr- 
oxide, whereby sulphur is liberated and a colourless, crystalline 
substance, C,ON,SK, (potassium cyanoiminothiocarbonate, 
CN-N:C[SK]-OK), 
analogous to potassium dithiocyanate (cyanoiminodithiocarbonate), 
produced. The substance 2CNS,2HCI is probably 5 :5-dichloro-2- 
imino-1 : 3 : 4-dithioazolidine, oe 
benzene, it reacts with aniline to form the hydrated hydrochloride 
of Fromm’s thiuret (A., 1893, i, 575), ne, . 


since it presents 
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Photochemical Oxidation of Potassium Thiocyanate. 
Domenico Ganassini (Boll, Chim. Farm., 1919, 58, 457—463). 
Under the influence of sunlight, aqueous potassium thiocyanate 
solutions undergo change, in which the atmospheric oxygen takes 
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part. With solutions of medium concentration, this change takes 
place with great rapidity, an amorphous, yellow precipitate of 
pseudocyanogen sulphide separating in most cases; if the concen- 
tration is either above or below a certain limiting value, the change 
is either entirely prevented or proceeds only very slowly. The 
concentration of the thiocyanate most favourable to the separation 
of pseudocyanogen sulphide is about 50% in the summer and about 
10% in the winter. The purer potassium thiocyanates, especially 
those quite free from traces of ferrous salts, are more sensitive to 
this reaction than less pure preparations. 

In addition to pseudocyanogen sulphide, the photochemical 
decomposition of potassium thiocyanate yields as constant products 
hydrocyanic and sulphuric acids, carbon dioxide, and ammonium 
salts, 12KCNS+120,+6H,O = 6K,SO,+3HCN + 3C0, + 3NH,+ 
2(CNS),. Further, there is always formed an unstable, inter- 
mediate peroxygenated compound, which imparts a blue colour to 
fresh guaiacum tincture, and is possibly analogous to Caro’s acid. 

Normal, decinormal, and centinormal solutions of potassium thio- 
cyanate undergo these alterations, but only with the first of these 
does separation of pseudocyanogen sulphide take place. Although 
decomposed in this way, the deci- and centi-normal solutions show, 
within certain limits of time, no sensible diminution in titre, prob- 
ably owing to the replacement, at least in the early stages of the 
change, of the thiocyanate by an equivalent proportion of the 
cyanide. ao ee A 


Direct Passage from the Nitrous Esters and Nitro- 
compounds to Nitriles by Catalysis. Ap. Maine and 
(Mme) M. L. Bettecarpe (Bull. Soc. chim., 1919, [iv], 25, 
588—593).—By the catalytic hydrogenation of tsoamyl nitrite by 
means of reduced nickel at 280°, primary, secondary, and tertiary 
amines result, with a small amount of isovaleronitrile. If the 
temperature of hydrogenation is increased to 300—-320°, the yield 
of nitrile is considerably increased at the expense of the amines. 
At the same time, a certain amount of isoamy! alcohol is obtained, 
owing to hydrolysis of some of the nitrite, and a portion of the 
alcohol then undergoes dehydrogenation, giving the corresponding 
aldehyde. Similar results were obtained with propyl, isobutyl, and 
heptyl nitrites. 

In the same way, at temperatures above 300°, nitromethane gave 


some hydrogen cyanide and nitropentane some isovaleronitrile. 
W. G. 


Fixation of Nitrogen in the'Form of Hydrogen Cyanide 
by means of an Electric Arc. E. Briner and A. Barrruss 
(Helv. Chim. Acta, 1919, 2, 663—666).—Mixtures of hydrocarbons 
and nitrogen when submitted to the action of an electric are pro- 
‘duce hydrogen cyanide in yields much superior to the yield of 
ammonia obtained from nitrogen and hydrogen. The method 
employed is similar to that previously described (A., 1919, ii, 338). 
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The mixture of gases circulates at the rate of 8—10 litres per hour 
in a chamber where an are of 0°020 amp. is burning between 
platinum electrodes 7 mm. apart. Using 12 parts of methane, 23 
of nitrogen, and 65 of hydrogen under 635 mm. pressure, 0:08% by 
volume of hydrogen cyanide is obtained. This gives a yield of 
0-46 gram of hydrogen cyanide per kilowatt hour, in addition to a 
yield of 0°14 gram of ammonia per kilowatt hour. In this case, 
the #.M.F. applied was 1020 volts. With the same mixture, but 
with an #.M.F. of 420 volts, 0-12% by volume of hydrogen cyanide 
was obtained, which is 1:75 gram per X.II’.H. and 0-44 gram of 
ammonia per K.IV.H. The best case examined is with a mixture 
of 1 part of methane and 5 of nitrogen at 505 volts, where a yield 
of 0°75% by volume of hydrogen cyanide was obtained, which is 
7°39 grams of hydrogen cyanide per A.I.H. and 0°48 gram of 
ammonia per K.W.H. J. F.S. 


Action of Carbon Monoxide on Sodium Alkyls. Watrer 
ScHOELLER, WALTER Scurautn, and WALTER Essers (Ber., 1920, 
53, [B], 62—63).—In reference to Schlubach’s communication on 
this subject (this vol., i, 19), reference is given to earlier work by 
the authors on the action of carbon monoxide on mercury acetate 
(A., 1913, i, 1162). J.C. W. 


Preparation of o-Divinylbenzene. Jutius von Braun and 


Lupwic Neumann (Ber., 1920, 53, [B], 109—113).—The pwe 
methiodide of o-di(-8-dimethylaminoethyl) benzene, 
NMe,°C,H,°C,H,°C,H,yNMegl, 
has m. p. 196°, and not 175—185° as previously stated (A., 1917, 
i, 130). When boiled with sodium hydroxide in a current of 
steam, the salt is decomposed into an amorphous, pale yellow poly- 
meride of o-divinylbenzene, C,H,(CH:CHg)., m. p. 206—207°, and 
also B-o-vinyl phenylethyldimethylamine, 
CH,:CH:-C,H,°CH,"CH,°NMe,, 
which passes over in the steam. The base has b. p. 123—124°/ 
13 mm., and forms a picrate, yellow leaflets, m. p. 137°, a platini- 
chloride, m. p. 167°, and a silvery methiodide, m. p. 209°. The 
corresponding quaternary ammonium hydroxide is stable in solu- 
tion, but yields the above polymeride on evaporation. Seeing that 
the isolated unsaturated base is so stable, it appears that the 
extensive decomposition which it suffers in the above reaction is 
“induced ” by the decomposition of the other group. J.C. W. 


The Two Isomeric Diphenylindenes. A. Orféxunorr (Bull. 
Soc. chim., 1919, [iv], 25, 598—600).—The author shows that the 
diphenylindene obtained by him by the action of heat on aBy-tri- 
phenylpropene dibromide (compare A., 1914, i, 265) is really the 
a8-diphenylpropene, and that during the formation of its benzyl- 
idene derivative or its oximino-derivative it undergoes isomerisa- 
tion to the By-diphenylindene described by Thiele and Ruggli 
(compare A., 1912, i, 866). W. G. 
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Action of Light on I-10-Bromophenanthrene-3(or 6)-sul- 
phonic Acid. Hixan Sanngvist (Arkiv Kem. Min. Geol., 1917-18, 
7, No. 4, 1—14).—In a previous paper (A., 1915, i, 795), the author 
has shown that the action of light on aqueous solutions of 10-bromo- 
phenanthrene-3(or 6)-sulphonic acid in hydrochloric acid decreases 
the viscosity of the solution, and has explained this as being due 
to the light changing an a-form of the acid into the b-form. Each 
form was supposed to give salts with different solubilities, water of 
erystallisation, etc., but the further experiments of the author 
with the barium salt have not led to the isolation of two such 
isomerides. However, from the more soluble fractions of the 
barium salt, which had been exposed to an intense light, a reddish- 
brown to black, varnish-like acid was obtained, which immediately 
lowered the viscosity of a sulphonic acid—hydrochloric acid mixture 
when added to it. From this dark acid, the dimethyl ester was 
prepared, and analysis showed it to be dimethyl monobromodi- 
phenanthryldisulphonate (annexed formula); the barium salt was 

C,,H,;Br(SO,),Ba. It is the pro- 

(1) O,,H <Br duction of this acid by the action 

1T 80,Me (3 or 6) of light (oxidation) on the original 

’ aa , , sulphonic acid which causes the 
(29) O45 SO me (5" er 6) rs. in viscosity; the addition 
of 0:02% to the sulphonic acid—hydrochloric acid solution lowers the 
viscosity to one-third of its former value. 

From the mother liquors of the above-mentioned barium salt 
another substance was isolated, but not identified, which lowered 
the viscosity, but not to such a great extent. Phenanthra- 
quinone-3-sulphonic acid exerts a still less effect. The product 
formed, together with IT-10-bromophenanthrene-3(or 6)-sulphonic 
acid in the bromination of phenanthrene-3-sulphonic acid (thid., 
1917, 6, No. 13, 13) has exactly the same effect as the above- 
mentioned product of the action of light, and is therefore probably 
the same substance. 

It is shown experimentally that the presence of monobromodi- 
phenanthyldisulphonic acid or its barium salt accounts for the 
differences in solubility, etc., described in the previous paper (oc. 
cit.). se we 


Amine Oxidation. I. Oxidation of Aniline. Sreran 
Gotpscumipt (Ber., 1920, 58, [B], 28—44).—In Bamberger’s 
interpretation of the oxidation of aniline, phenylhydroxylamine is 
regarded as the initial product. Whilst this compound may very 
well lead ultimately to nitrobenzene, it does not offer a satisfactory 
explanation of the formatjon of the polynuclear oxidation products, 
since it is not sufficiently reactive. It has been shown, however, 
that benzoquinonephenyldi-imine, which is regarded as the pre- 
cursor of aniline-black, and azobenzene, are the first demonstrable 
products of the oxidation by alkaline permanganate or bleaching 
powder, whereas these are not formed under conditions appropriate 
to the production of phenylhydroxylamine, and ultimately nitro- 
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benzene. It appears, therefore, that there are two different initial 
products, varying according to the conditions. Agents which 
readily yield atomic oxygen, such as Caro’s acid or hydrogen per- 
oxide, produce aniline oxide, and further developments follow as 
in the scheme: PhNH, —> PhNH,:O0 —> PhNH-OH — PhNO 
— PhNO,, and PhNO + PhNH-OH —> PhN—NPh, and 
YW 
PhNO+PhNH,=PhN:NPh. Under other conditions, however, 
the initial stage is represented by the removal of two atoms of 
hydrogen, subsequent changes being due to the activity of the 
PhN: residue (compare A., 1913, i, 1173). This radicle may, for 
example, polymerise to azobenzene, benzoquinonephenyldi-imine, 
NPh:C,H,:NH, or emeraldine. This assumption is based on the 
fact that azo-compounds and quinonearyldi-imines can be isolated 
when aniline, and especially its nuclear-substituted methyl homo- 
logues having free para-positions, are oxidised by lead peroxide. 
The theory is considerably strengthened by the further fact that 
mixed azo-compounds and mixed quinonearyldi-imines are produced 
when two amines are oxidised together. 

The methylated quinonearyldi-imines are easily hydrolysed by 
acids to the original amine and the quinone, and may thus be 
identified. They differ, therefore, from unsubstituted benzoquin- 
onephenyldi-imine, which mainly polymerises to emeraldine. This 
explains, therefore, why Willstatter obtained only duroquinone in 
an attempt to oxidise aminodurene in acid solution to a methylated 
emeraldine (A., 1909, i, 899). 

In the oxidation of aniline itself, the base is dissolved in ether 
and shaken with lead peroxide and anhydrous sodium sulphate. 
The filtered oxidation products are then shaken with alcohol, 
ammonium chloride, and zine dust to reduce the benzoquinone- 
phenyldi-imine to p-aminodiphenylamine. A current of steam 
removes unchanged aniline and azobenzene, whilst the diamine is 
isolated as the sulphate. In the other cases, the ethereal solution 
is oxidised by lead peroxide and glacial acetic acid, the di-imine 
is then reduced by zine dust, and the colourless solution is shaken 
with sodium carbonate to remove acetic acid. The dry ethereal 
solution is finally mixed with alcoholic oxalic acid to precipitate the 
oxalate of the aminodiarylamine. 

Aminodidurylamine, Co)Ho3No, crystallises in concentric groups 
of needles, m. p. 157°, and may be oxidised by lead peroxide to 
duroquinoneduryldi-imine, C,HMe,*N:C,Me,:NH, druses of reddish- 
brown needles, m. p. 155—156°, which yields aminodurene and 
p-duroquinone, m. p. 110°, when mixed with an excesy of hydro- 
chloric acid. 

1-Amino-2 : 3 :5-cumene gives rise to azocwmene [2:3:5:2!:3!:5!- 
hexamethylazobenzene], m. p. 152—153°, aminodicumylamine, 
C,.H.,N,, m. p. 138—139°, and cumoquinonecumyldiimine, 
C,H.Me,*N:C,HMe,:NH, stout prisms, m. p. 103°. 

From m-4-xylidine are prepared azoxylene (2:3: 2/:3/-tetra- 
methylazobenzene), m. p. 111°, aminodixrylylamine [4-amino- 
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2:3:2!:3/-tetramethyldiphenylamine], m. p. 74—75°, and zylo- 
quinonezylyldi-imine, brown rosettes, m. p. 67°5—68-5°. 

The oxidation of a mixture of aminodurene and m-4-xylidine is 
described. The isolation of the products presents some difficulties, 
but «zylylaminodurylamine [4-amino-2:3:5:6:2':3/-hexamethyldi- 
phenylamine], m. p. 153—154°, is certainly identified by its oxida- 
tion to duroquinonezylyldiimine, m. p. 83—84°, and hydrolysis of 
this to duroquinone and the xylidine. Azodurene is also present; 
it forms reddish-yellow tablets, m. p. 80—81°. J.C. W. 


Intramolecular Rearrangement of the Alkylarylamines: 
Formation of 4-Amino-n-butylbenzene. JoszpH ReILLy and 
Witrrep Jonun Hicxrinsortom (T., 1920, 117, 103—137). 


New Method for the Preparation of Alkylamines. Jiro 
TakepA and Sasuro Kuropa (J. Pharm. Japan, 1919, 449, 
561—608).—Styrene dibromide and carbamide — Ly 120—130° 


—-CHPh 
to form 2-amino-4-phenyl-4 :5-dihydro-ozazole, nn )IN ’ 


the hydrolysis of which by alcoholic potassium hydroxide at 150° 
yields ammonia and B-hydroxy-a-phenylethylamine, 
NH,°CHPh:CH,°OH, 
the dibenzoyl derivative, m. p. 155°, of which has also been pre- 
pared by the following series of reactions, which prove its constitu- 
tion: COPh:CH,Br => COPh-CH,-OAc — COPh-CH,-OH — 
NOH:CPh-CH,-OH —> NH,°CHPh:CH,-OH — - 
NHBz-CHPh:-CH,:OBz. 
On the assumption thatethe reactions proceed analogously to the 
preceding, anethole dibromide heated with half its weight of carb- 
amide at 120—130° yields 2-amino-4-p-anisyl-5-methyl- : 5-dihydro- 
N=——C-NH 
oxazole, OMe’C,H, CH<GHMe-O 
165°, the hydrolysis of which by alcoholic potassium hydroxide 
produces ammonia and B-hydrory-a-p-anisyl propylamine, 
OH-CHMe-CH(NH,)-C,H,-OMe 
(hydrochloride, m. p. 193°; copper derivative, m. p. 113°). Bromo- 
anethole dibromide and isosafrole dibromide also react with carb- 
amide, yielding corresponding oxazolines, m. p. 20° and 175° 
respectively. CHEMICAL ABSTRACTS. 


*, rectangular columns, m. p. 


Ketens. XXX. Preparation of a Keten-imine Derivative 
from Diphenylketen. H. Sraupincer and Jutes Mryar (Ber., 
1920, 58, [B], 72—76).—Triphenylphosphinephenylimine (this vol., 
i, 107) reacts with diphenylketen in benzene solution in an atmo- 
sphere of nitrogen to form triphenylphosphine oxide (I) and 
diphenylketenphenylimine (II), thus: 

PPh,*N Ph 


PPh,:N Ph + CPh,: ‘CO= t :CPh, 


—> 0O:PPh, and NPh:C:CPb, 
(I.) (II.) 


: 
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The same products are formed when triphenylphosphinediphenyl- 
methylene (thzd., 106) is treated with phenylcarbimide, thus: 


PPh.:OPh,+NPHCO = (pee Crbs 
° - = | | 
——— O—C:NPh ; 


(I.) and (II.) 


In either case, the oxide is precipitated by the addition of light 
petroleum. 

Diphenylketenphenylimine crystallises in transparent, pale yellow 
tablets, m. p. 55—56°, b. p. 190—195°/abs. vac. It has been 
sought for some time, in order to compare its properties with those 
of compounds with other systems of twin double linkings, such as 
ketens, -C:C:O, and carbimides, -N:C:0. Quite unexpectedly, the 
new compound, with the system —N:C°C-, is very stable and 
resistant to air, water, alcohol, and bases. When warmed with 
concentrated hydrochloric acid, however, it yields diphenylacet- 
anilide. J.C. W. 


Certain Completely Substituted Aromatic Iminosulphides. 
H. Rivrer and Cu. Scunerper (Helv. Chim. Acta, 1920, 8, 
115—-134).—The authors give an extended review of the literature 
relating to the formation of substances containing the group 
C-S-C=N, and their isomerides with the group C-N-C-S. The 
possibility of assigning definite formule to the substances is based 
on the fact that the chromophore, C—S, is much more active than 
the group, C-S-C. From this point of view, the authors have 
revised and extended the work of Jamieson (A., 1904, i, 396), and 
have prepared a series of compounds which are either yellow or red, 
and which are therefore held to contain the groups —C-S—C-— and 
C=S respectively. In only one case has the direct conversion of 
one form into the other proved possible, but a general consideration 
of the constitution of the products which have been isolated appears 
to justify the conclusion that stability is conditioned by symmetry 
of the molecule. It is, however, remarkable that in the sole 
instance of actual transformability, conversion is from the 
symmetrical to the less symmetrical form. 

Benzanilide sulphide, NPh:CPh-S:CPh:NPh, intensely yellow 
prisms, m. p. 211—212° (Jamieson, Joc. cit.; Raffo and Rossi, A., 
1915, i, 86, give 202—204°), is most conveniently prepared by the 
action of benzanilideiminochloride on the potassium salt of thio- 
benzanilide. It is converted by hydrogen chloride in ethereal solu- 
tion into the corresponding chloride, an amorphous, red mass, which 
is decomposed on exposure to moist air. 

a-Thiobenznaphthalide, yellow crystals, m. p. 149—150°, and 
B-thiobenznaphthalide, yellow leaflets, m. p. 160—162°. are pre- 
pared by the action of phosphorus pentasulphide on a solution of 
the corresponding benznaphthalides in solvent naphtha. a-Benz- 
naphthalide sulphide, S(CPh:N:C,,,H;)o, yellow, crystalline powder, 
m. p. 130—131°, is formed in the same manner as benzanilide 
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sulphide; when its solutions are boiled for some time or are 
evaporated, it becomes transformed into thiobenzoyldi-a-naphthyl- 
benzenylamidine, C,H,-N:CPh-N(C,H;)*CPh:8, red crystals, 
m. p. 156—157°, but the reverse change could not be effected. 
Hydrogen chloride and concentrated sulphuric acid convert the 
yellow substance into red salts, which are decomposed by excess of 
acid, whilst the red material is decomposed by acid, with formation 
of benznaphthalide and thiobenznaphthalide. The action of benz- 
anilide iminochloride on potassium a-thiobenznaphthalide or of 
a-benznaphthalide iminochloride on potassium thiobenzanilide yields 
the substance, NPh:CPh-S-CPh:N-C,,H,, yellow crystals, m. p. 
176—177°, which yields an unstable, red hydrochloride, which is 
decomposed by excess of acid into thiobenzanilide and a-benz- 
naphthalide, showing that in the transformation which precedes 
the decomposition, it is the group NPh, and not N-C,,H,, which 
has exchanged places with the sulphur atom. Attempts to prepare 
B-benznaphthalide sulphide or the sulphide of benzanilide and 
B-benznaphthalide were unsuccessful. p-Dimethylaminobenz- 
anilide sulphide, S[C(C,H,-NMe,):NPh],, yellow needles or prisms, 
m. p. 155—156°, is best prepared by the action of potassium 
sulphide on  p-dimethylaminobenzanilideiminochloride —hydro- 
chloride; it yields a yellow, crystalline hydrochloride, 
Cy)Ha)N,8,2HCl. 

Excess of hydrochloric or sulphuric acid does not decompose the 
salts, which thus appear to have the same constitution as the free 
base. 

The action of thiobenzoyl chloride, Ph-CSCI, on diphenylbenzeny]- 
amidine, on di-a-naphthylbenzenylamidine, pale yellow leaflets, 
m. p. 160—161°, and on di-8-naphthylbenzenylamidine, colourless 
crystals, m. p. 154—-155°, has been investigated ; in the first case, 
benzanilide sulphide was obtained, whilst positive results were not 
given by the naphthalene derivatives. 

Benzoylthiobenzanilide, COPh-NPh-CSPh, red prisms, m. p. 
108—109° (compare Jamieson, loc. cit.), benzoyl-a-thioben:z- 
naphthalide, red crystals, m. p. 145—146°, and henzoyl-B-thiohenz- 
naphthalide, red crystals, m. p. 129—130°, were prepared by the 
gradual addition of a solution of benzoyl chloride in chloroform to 
the requisite thioanilide or thiobenznaphthalide dissolved in the 
calculated quantity of alcoholic potassium hydroxide. They are 
decomposed by hydrogen chloride in ethereal solution, even if only 
one molecular proportion of the acid is used, yielding benzoyl 
chloride and the corresponding thioanilide. They are soluble in 
concentrated sulphuric acid without decomposition, but addition of 
water precipitates the thioanilide. H. W. 


[Preparation of] Phenolic Compounds. E. H. Zor.incer 
and H. Rorntine (U.S. Pat. 1321271).—Lead compounds which 
form insoluble or sparingly soluble compounds with phenols are 
made to react with aromatic halogen compounds and a hydroxide 
of an alkali or alkaline earth metal. The reaction is facilitated by 
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catalysts, such as copper or copper compounds, iodides of alkali or 
alkaline earth metals, iodates, vanadium, titanium, molybdenum, 
and rare earths and their salts. Thus o-chlorophenol is heated for 
about forty-five minutes at 250° with an aqueous solution of lead 
acetate and sodium hydroxide (alternatively, lead sulphate or hydr- 
oxide at 260° with copper iodide as catalyst), whereby the lead 
salt of catechol is formed, which erystallises on cooling. 

Among the examples recorded is the formation of cresolsulphonic 
acid from chloro- or bromo-toluenesulphonic acids, orcinol from 
bromocresol or dibromotoluene, catechol-4-sulphonic acid from 
sodium 1:2-dichlorobenzene-4-sulphonate, 3: 5-dihydroxybenzoic 
acid from 3:5-dihalogenobenzoic acids, salicylaldehyde from 
o-chlorobenzaldehyde, a- and B-naphthols from the respective chloro- 
naphthalenes, and alizarin from 1 : 2-dichloroanthraquinone. 

CHEMICAL ABSTRACTS. 


The Preparation of 2:4-Dinitrophenetole and 2 :4:6- 
Trinitrophenetole. M. Marqueyror and Scony (Bull. Soc. chim., 
1920, [iv], 27, 105—107).—2:4-Dinitrophenetole may readily be 
prepared by the action of aqueous sodium hydroxide on an alcoholic 
solution of 1-chloro-2:4-dinitrobenzene at 36°, gradually rising to 
55°. If this phenetole is then nitrated in sulphuric acid solution 
at 30—40°, an excelient yield of 2:4:6-trinitrophenetole is 
obtained. W. G. 


The Synthesis of Aldehydes and Hydroxy-acids by means 
of Secondary aaa-Trichloro-alcohols. Pierre Hépert (Bull. 
Soe. chim., 1920, [iv], 27, 45—55).—Bossneck’s method for the pre- 
paration of aldehydes or hydroxy-acids by the action of potassium 
hydroxide on aaa-trichloro-secondary alcohols (compare A., 1885, 
976 ; 1886, 458) is shown to be generally applicable in the aliphatic, 
cyclic, aromatic, naphthalene, and aryl aliphatic series. The 
potassium hydroxide may be replaced by the hydroxides of sodium, 
calcium, magnesium, or barium, or advantageously by sodium 
carbonate. The trichloro-alcohols of the aliphatic series do not give 
such good yields as do the aromatic alcohols, where the -CH(OH): 
group is directly attached to a ring carbon atom. The activity in 
the aromatic series is diminished if this group is separated from 
the nucleus by one or more carbon atoms. The following new 
compounds are described. 

By condensing magnesium p-bromophenyl bromide with 
anhydrous chloral, B-p-bromophenyltrichloromethylcarbinol, 

C,H,Br-CH(OH)-CCl,, 
b. p. 183—187°/18 mm., is obtained, giving an acetate, m. p. 
145—147°, and this on decomposition with sodium carbonate gives 
p-bromobenzaldehyde and p-bromophenylglycollic acid. 

Magnesium benzyl bromide reacts with chloral to give phenyl- 
trichloroisopropyl alcohol, CH,.Ph*CH(OH)-CCls, b. p. 158—160°/ 
18 mm., giving an acetate, m. p. 110—111°. ; 

o-4-Xylyltrichloromethylearbinol is decomposed by sodium 
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carbonate, giving 3:4-dimethylbenzaldehyde and 3:4-dimethyl- 

phenylglycollic acid, CsHz;Me.*CH(OH)-CO,H, m. p. 115—116°. 
Ethyl a-naphthylglycollate, C,yH,CH(OH)-CO,Et, has m. p. 

68—69°. W. G. 


Mercury Benzoate. Roxserr Woop Terry (Midl. Drug. and 
Pharm. Rev., 1919, 58, 222—225; from Chem. Zentr., 1919, 
iii, 866).—A 1% solution of mercury benzoate is obtained by dis- 
solving 2°715 parts of mercuric chloride and 2°880 parts of sodium 


benzoate in 442 parts of water, and filtering after a week. 
H. W. 


Abietic Acid. Davin Jonansson (Arkiv Kem. Min. Geol., 
1917, 6, No. 19).—Very little is known as to the derivatives and 
decomposition products of abietic acid. The author has therefore 
sought evidence of its unsaturation and of the presence in its mole- 
cule of the aromatic and hydroaromatic nuclei postulated by 
previous investigators (compare Easterfield and Bagley, T., 1904, 
1238; Levy, A., 1913, i, 620). The acid, prepared from American 
colophony by Hunt and Pochin’s process, had m. p. 168—173° 
(sintering at 155°), and in alcoholic solution [a]? —28°6°. Both 
the Hiibl-Waller and the Winkler iodine numbers increased with 
the duration of the determination, respective values of 102—171 
and 150—357 being obtained. Since, approximately, the same 
values were obtained from the dihydro-derivative (below), and this 
behaviour was reproduced by the congener d-pimaric acid and 
its dihydro-derivative, it would appear that the unreduced acids 
contain at least two double bonds, which are not equivalent, or 
that substitution takes place. Halogenated compounds could not, 
however, be isolated. Dihydroabietic acid, Cy,HeO., m. p. 
173—178° (sintering at 156°), was obtained by hydrogenation in 
ethereal solution in presence of platinum-black. Unlike abietic 
acid, it is unchanged after long exposure. Treated with chloro- 
form and glacial acetic and sulphuric acids, it gives a reddish-violet 
colour, changing to yellowish-brown, whilst abietic acid gives a deep 
blue colour, which becomes brownish-green. From sulphonation 
experiments, a very small proportion of a mixture of acids was 
obtained. Dinitroabietic acid, Cy,Hsg0.(NO.)2, produced by nitra- 
tion with fuming acid below 10°, separates from acetone in needles, 
m. p. 178—184°, [a]? +44-26°, which, on exposure to sunlight, 
turn red in a few seconds, and eventually brownish-green. The 
sodium salt, C.,H.,0.(NO.).Na,1}H.O, needles, the potassium 
salt, and the barium salt, [C.)H5-0.(NO,).],Ba,4H,O, yellowish- 
white needles, crystallise much better than those of abietic 
acid; the silver salt, C.,H.;O.(NO;),Ag, is a flocculent precipitate. 
In contrast with abietic acid, its dinitro-derivative is esterified by 
treatment with alcohol and hydrochloric acid. The methyl ester 
forms needles, m. p. 178—182°. The ethyl ester, 

Ci) H>(NO,),*CO,Et, 
needles, m. p. 156—158°, is best prepared from the silver salt, and 
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is only hydrolysed by alkali with difficulty. Molecular compounds 
of the dinitro-derivative with, in some cases, four, and in others 
six, molecular proportions of naphthalene, anthracene, phen- 
anthrene, and retene separate from alcohol in white needles, stable 
to light, which respectively melt at 110—117° (decomp.), 244—246°, 
235—236°, and 234—238°. Diamino-abietic acid dihydrochloride, 
CxpH2g0.(NH2,HCl)., is a brown, amorphous powder, m. p. 280°, 
and very hygroscopic. A tarry product was obtained in an 
attempt to remove the amino-group by diazotisation. Crystallo 
graphic data are given for abietic, dihydroabietic, and dihydro- 
dextropimaric acids. The presence of an aromatic or hydroaromatic 
nucleus in the molecule of abietic acid is regarded as now definitely 
determined. J. K. 


The Action of Nitrites on some Imino-ethers. A. Bernron 
(Arkw Kem. Min. Geol., 1918—1919, 7, No. 13, 1—21).—The 
product of the action of nitrous acid on ethyl benzoyliminoacetate 
is not a nitroso-derivative (Haller, A., 1887, 826), but is identical 
with ethyl oximinobenzoylacetate (Perkin, T., 1885,47, 243). Hthyl 
imino-oximinobenzoylacetate, COPh:C(NOH)-C(NH)-OEt, leaflets, 
m. p. 112°, is obtained as the intermediate product when a cold 
solution of ethyl iminobenzoylacetate is added to a cold solution of 
sodium nitrite, and passes into ethyl oximinobenzoylacetate on 
warming or when treated with acids. Further, chloro-oximinoaceto- 
phenone, by treatment with potassium cyanide and hydrochloric 
acid, furnishes oximinobenzoylacetonitrile (E. v. Meyer, A., 1885, 
582), which is converted by hydrochloric acid in alcoholic solu- 
tion into the hydrochloride of ethyl imino-oximinobenzoylacetate. 
The hydrochloride, C,,H,,0,N,Cl, m. p. 114°, is precipitated by 
leading dry hydrogen chloride into its ethereal solution. It 
can also be similarly obtained from the product of the action of 
amyl nitrite on an ethereal solution of ethyl iminobenzoylacetate, 
whilst, by passing dry ammonia into a similar solution or a solu- 
tion of ethyl imino-oximinobenzoylacetate in alcohol, oxtmino- 
benzoylacetamidine, CyH,O,N;, sulphur-yellow crystals, m. p. 
227—229°, is produced. Its hydrochloride, CjH,,O,N,Cl, is faintly 
yellow, and begins to lose hydrochloric acid at 200°. The sulphate, 
C,H,,0;N,8, melts at 195°. 

The action of nitrous acid on ethyl iminophenylacetate leads to 
the formation of ethyl phenylacetate and phenylacetarhidine 
nitrite, CH,Ph-C(NH)-NH,,HNO, (Lossen, Diss., Koenigsberg, 
1890; Kammer, th?d., 1893), m. p. 147°. This compound was 
further identified by the preparation of its acetate, m. p. 195°, and 
its nitrate, m. p. 166—167°, and its conversion into phenylacet- 
amide by the action of sodium hydroxide. 

In agreement with Knorr’s view (A., 1917, i, 255) that the form- 
ation of amidines by the action of ammonia on the hydrochlorides 
of imino-esters is conditioned by ammonium chloride, it is shown 
that the nitrate of ptolylacetamidine is produced by the action of 
ammonium nitrate on ethyl imino-p-tolylacetate. J. K. 
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Electrochemical Oxidation of Benzaldehyde and Benzoic 
Acid. Fr. Ficnrer and Expor Unt (Helv. Chim. Acta., 1920, 3, 
22—39).—According to the literature, the anodic oxidation of 
toluene and pnitrotoluene at platinum electrodes appears to lead 
only to the formation of benzaldehyde and p-nitrobenzyl alcohol 
respectively; these results do not appear to harmonise with the 
powerful oxidising action usually associated with anodic oxygen. 
Since, also, Fichter and Stocker (A., 1914, i, 947) have found tolu- 
quinone among the products of the electrolytic oxidation of toluene, 
the whole question has been re-examined with particular reference 
to the substances formed in minor quantity. 

The electrolytic oxidation of a suspension of benzaldehyde in 
2N-sulphuric acid at platinum anodes gave much unchanged 
material and benzoic acid as the only isolable substances, but the 
discrepancy between the amounts of original and final material 
pointed to a further oxidation of the benzoic acid formed. Direct 
experiment with the latter substance showed that it is actually con- 
verted into catechol, quinol, 2:5-dihydroxybenzoic acid, and a 
hydroxyquinolcarboxylic acid. The latter substances possibly owe 
their origin to the intermediate production of o- and p-hydroxy- 
benzoic acids, and, under the experimental conditions, salicylic acid 
was found to yield quinolcarboxylic acid, whilst p-hydroxybenzoic 
acid gave protocatechuic acid. The production of quinolecarboxylic 
acid is also observed in the electrolytic oxidation of benzaldehyde 
and toluene. 

Measurements, of potential with toluene, benzyl alcohol, benz- 
aldehyde, and benzoic acid, respectively, show a rapid and remark- 
able increase of anodic polarisation in the case of the aldehyde; the 
same phenomenon is observed to a much smaller degree with benzyl 
alcohol and toluene, whilst with benzoic acid, anodic polarisation is 
very feeble; the results show that it is impossible so to control 
electrolytic oxidation that only benzyl alcohol is produced, and also 
that benzoic acid can be further oxidised even in the presence of an 
excess of toluene. The peculiar behaviour of benzaldehyde is 
attributed to the formation of a peroxide, presumably either 
dibenzylidene peroxide hydrate or dibenzylidene peroxide, since 
evidence of the production of the volatile benzoic peracid, Ph-CO,H, 


Ph:CH, —> Ph-CH,-OH —> Ph-CHO —> Ph-CH<) 5,0 >CH-Ph 
2 wa 


| ee C,H,(OH), — 


C,H;"CO,H ——-> C,H,(OH)-CO,H—> C,H,(OH),-CO,H— 
a 2 1 2:5 1 | 
C,H,(OH)-CO,4 —>C,H,(OH),-CO,H—| 

4 1 3:4 1 
y | 
C,H,0, —> | 


Y 
C,H,(OH),CO,H— 
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could not be obtained. The electrolytic oxidation of toluene thus 
follows the lines of the scheme on the previous page. H. W. 


A New Method of Synthesis of Indenic Ketones. A. 
Orixuorr (Bull. Soc. chim., 1919, [iv], 25, 597—598).—An appli- 
cation of the method previously described for the synthesis of 
indene derivatives (compare A., 1914, i, 265). When benzylidene- 
deoxybenzoin dibromide is heated at 140—145°, it loses two mole 
cules of hydrogen bromide and gives diphenylindone, m. p. 
151—152°; this yields a phenylhydrazone, m. p. 175—176°. 

W. G. 


Action of Cyanogen and its Haloids on Mixed Organo- 
magnesium Derivatives. New Methods of Synthesis of 
Nitriles and Ketones. New Method of Introduction of 
a Halogen into an Organic Molecule. V. Gricnarp, E. 
BeLLET, and Cu. Courtor (Ann. Chim., 1919, [ix], 12, 364—393. 
Compare A., 1916, i, 487).—The first part of the paper is a more 
detailed account of work already published (compare A., 1911, 
i, 292; 1912, i, 623; 1914, i, 391). By using 2 mols. of the mag- 
nesium alkyl or aryl haloid to 1 mol. of cyanogen chloride, a 
ketimine results which, when hydrolysed with water or dilute hydro- 
chloric acid, gives the corresponding ketone (A., 1914, i, 391). In 
this way, the authors have prepared benzophenone, 4 :4/-dimethyl- 
benzophenone, 2:2/-dimethylbenzophenone, m. p. 72°, giving an 
oxime, m. p. 105°, aa-dinaphthyl ketone, 2: 4-dimethylbenzophen- 
one, and phenyl a- naphthy] ketone. W. G. 


Derivatives of Naphthyl-f-ethylamine. Antonio Map1na- 
veITIA (Bull. Soc. chim., 1919, [iv], 25, 601—610; Anal. Fis. 
Quim., 1918, 16, 543—545).—The author has prepared a number 
of naphthalene derivatives having a side-chain with an amino-group 
in the B-position with the view of studying their action on the 
sympathetic nervous system in comparison with that of B-methyl- 
amino-a-phenylethane and its derivatives. 

a-Chloro-8-bromo-a-methoxyethane when added to a solution of 
magnesium in bromobenzene and ether gives B-bromo-a-methozy- 
a-phenylethane, b. p. 125—127°/15 mm., which when heated with 
methylamine in benzene solution at 100° for three hours gives 
B-methylamino-a-methoxry-a-phenylethane, b. p. 105—106°/22 mm., 
giving a hydrochloride and a platinichloride, m. p. 189° (decomp.). 
B-Methylamino-a-methoxry-anaphthylethane is similarly prepared, 
with the intermediate formation of B-bromo-a-methory-a-naphthyl- 
ethane, b. p. 185—190°/14 mm., and gives a hydrochloride and a 
platinichloride. 

a-Naphthyl methyl ketone, when acted on by amy] nitrite in the 
presence of sodium ethoxide, gives a-naphthyl nitrosomethyl ketone, 
giving a sodium salt, and this nitroso-derivative, when reduced 
with stannous chloride and hydrochloric acid, yields a-naphthyl 
aminomethyl ketone, C,)H,*CO°CH,*NH,, giving a hydrochloride. 
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Similarly, 4-methoxy-a-naphthyl methyl ketone gives a mitroso- 
derivative, which on reduction yields 4-methory-anaphthyl amino- 
methyl ketone, isolated as its hydrochloride, which when heated in 
a sealed tube for four hours at 100° with fuming hydrochloric 
acid gives 4-hydroxy-a-naphthyl aminomethyl ketone, isolated as 
its hydrochloride. 

The vaso-constrictive action of these substances has been studied 
by Trendelenburg’s method. It is shown that the introduction of 
a methoxy-group into the side-chain has little or no influence on 
the physiological action of the substance, but the replacement of 
the phenyl nucleus by a naphthyl] nucleus has a very marked effect, 
increasing the vaso-constrictive action about forty times in the case 
of the substances studied. 4-Hydroxy-a-naphthyl aminomethy] 
ketone possesses a very marked vaso-constrictive action, which is 
much greater than that of the corresponding derivative without 
the hydroxyl group or than that of the corresponding derivative 
without the carbonyl group in the side-chain. W. G. 


The Constitution of Dypnopinacone and its Derivatives. 
IV. The Luteo-dypnopinacones. Maurice Detacre (Ann. 
Chim., 1919, [ix], 12, 394-425. Compare A., 1914, i, 1068; 1916, 
i, 479; 1918, i, 539; this vol., i, 165).—A more detailed account of 
work already published (compare A., 1891, 456; 1896, i, 662). 


W. G. 


[Preparation of] p-Benzoquinone from Benzene. J. M. 
Weiss and C. R. Downs (U.S. Pat. 1318631)—A mixture of 
benzene and oxygen or air in the form of vapour or spray is passed 
over pumice impregnated with vanadium oxide and heated at 
300—700°. p-Benzoquinone, maleic acid, and by-products are 
obtained, together with unchanged benzene. As substitutes for the 
catalyst, vanadium or vanadium compounds, molybdenum, tungsten, 
gold, ruthenium, cobalt, or the oxides of copper, manganese, cobalt, 
lead, chromium, antimony, cadmium, and thorium, may be used. 
The reaction may be carried out at pressures greater than, equal to, 
or less than atmospheric pressure. After removal of maleic acid 
by crystallisation or by solution in water, the remaining liquid 
products may be again passed over the catalyst to effect further 
oxidation, with the production of additional p-benzoquinone and 
maleic acid. CHEMICAL ABSTRACTS. 


A Novel Degradation in the Anthraquinone Series. K. 
Fries and E. Aurrenserc (Ber., 1920, 53, [B], 23—28).—When 
the hydrochloride of 1-aminoanthraquinone is exhaustively 
chlorinated in glacial acetic acid, it yields 2:2:3:4:4-pentachloro- 

’ .9.2. rahud hraqui: C.H <00-¢-C0--CCl, 
1-keto-1:2:3:4-tetrahydroanthraquinone, C,H, CO-C-CCl,-CHCl, 
which crystallises in rhombic tablets, m. p. 166—168° (slight 
decomp.), and may be reduced by stannous chloride to 2: 4-dichloro- 
l-hydroryanthraquinone, slender, orange-coloured needles, m. p. 


xr ea © 
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242°. The compound may also be reduced by boiling an acetic 
acid solution with ammonium chloride, the product being 2:3:4- 
trichloro-\-hydroxyanthraquinone, which crystallises in orange 
needles, m. p. 214°, forms sparingly soluble, brilliant red alkali 
salts, and is remarkably stable towards chlorine or concentrated 
nitric and sulphuric acids. 

The pentachloro-derivative undergoes a novel hydrolysis when 
warmed with concentrated sulphuric acid, the product being 
0-2:3:4:6-tetrachloro-5-hydrorybenzoylbenzoic acid, formed by 
the rupture of the middle ring, according to the equation 

C,,H;0,Cl, + HO = C,,H,O,Cl, + HCl. 
It crystallises in minute druses, m. p. 277—278°, forms a sparingly 
soluble sodium salt and an acetate, m. p. 213°, and is hydrolysed 
by heating at a higher temperature with sulphuric acid to phthalic 
acid and 2:3:4:5-tetrachlorophenol. The same derivative of 
benzoylbenzoic acid is formed as a by-product when the original, 
crude chlorination product, containing ammonium chloride, is boiled 
with acetic acid, but it is not given by the main product of this 


reaction, namely, the above trichlorohydroxyanthraquinone. 
J.C. W. 


Stereoisomeric Derivatives of Aminomethylenecamphor. 
I. Hans Rupe, Max Serperto, and Watrsr Kussmavut (Helv. 
Chim, Acta, 1920, 3, 50—70).—Aminomethylenecamphor and many 
of its derivatives are found to exist in two forms, characterised by 
lower melting point and generally greater solubility, and higher 
melting point and usually more sparing solubility; these are 
designated B- and a-compounds respectively. In general, they are 
readily mutually transformable. Since a new asymmetric carbon 
atom is not developed during the formation of these substances, 
optical isomerism is out of the question, and it appears certain that 
instances of cis-trans-isomerism (annexed formula) are being dealt 
with, although direct experi- 


R:-NH-CH HC-NHR_ mental evidence on this point is 
y y lacking. The optical investiga- 
C and C : 

CA < | CH < | tion of these substances 
CO CO promises results of considerable 


interest, since but few optically 
active cis-trans-isomerides have been examined; the sparing solu- 
bility of the products at the ordinary temperature and the ease 
with which they undergo transformation when the temperature is 
raised have prevented an extended examination, and the results 
which have been obtained so far do not allow any general con- 
clusions to be drawn. 

A considerable improvement in the preparation of hydroxy- 
methylenecamphor is effected if the sodium camphor is prepared by 
the interaction of camphor and sodamide in benzene solution ; under 
these conditions, the formation of borneol is avoided, and any 
unattacked camphor can be recovered. 
a-Aminomethylenecamphor is conveniently prepared by heating 
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hydroxymethylenecamphor with saturated aqueous ammonia under 
pressure at 100°; it forms colourless, shining leaflets, m. p. 156°, 
D? 08176, [a}@ + 191°37°, [a]? + 257° 32°, [a]? + 323°41°, 
[a]? +477- 19°, [a],/[a], 2°48 in alcoholic solution. When ‘fistilled under 
diminished pressure, it is quantitatively converted into the B-form, 
m. p. 103—104°, Dj? 0:8159, [a]? +236-57°, [a]? + 313-769, 
fal? + 388-23°, [a]? 553" 99°, [a}p/falc 2:34. The latter is very 
labile, but can be preserved unchanged in substance, even if ex- 
posed to sunlight; it is converted into the a-form if its solution in 
alcohol or benzene is evaporated, when the benzene solution is 
exposed to sunlight, or when the alcoholic solution is boiled. 

a-Benzoylaminomethylenecamphor is the sole product of the 
action of benzamide on hydroxymethylenecamphor in glacial acetic 
acid solution, and is formed, together with the B-isomeride, by the 
benzoylation of aminomethylenecamphor in pyridine solution; it 
forms slender, colourless needles, m. p. 208°, D7 0°9838, [a]? + 164-28°, 
[aly +219°29°, [a}i, +273-15°, fa] +393-06°, [a], Male 2:39 sin 
pyridine solution. The f-modification crystallises in monoclinic 
prisms fa:b:c=0°96402:1:1-05011,8=110°40'], m.p. 112°, D? 0°9835, 
lal? + 166°44°, [a]p +228°29°, [a]i, + 292°67°, [a] + 453-119, 
[a)}r/[a]e 2-72; it is Prencc-o into ty e-variety when its solytion 
in light petroleum is exposed to ultra-violet light, but not by treat- 
ment with hydrogen chloride in alcoholic or light petroleum solution. 
The reverse transformation is effected by boiling a solution of the 
a-form in pyridine. 

a- and B-p-Nitroanilinomethylenecamphor, 


-CH'NH-C,H,-NO, 
OFT 


are simultaneously formed by the action of p-nitroaniline on hydr- 
oxymethylenecamphor in glacial acetic acid solution, and are 
separated by taking advantage of the greater solubility of the 
B-isomeride in cold benzene. The a-form crystallises in canary- 
yellow leaflets, m. p. 180—181°, and slowly passes into the 
B-isomeride at the ordinary temperature, rapidly at 200°; the 
B-isomeride forms orange-yellow needles with a violet reflex, m. p. 
151—152°, and is converted into the a-form when its solution in 
boiling alcohol is exposed to direct sunlight. 
p-Phenylenediaminodimethylenecamphor, 


H:C_. 
arm ‘NH-C Sc. 


pale yellowish-green, microscopic needles, m. p. 276—277°, appears 
to be the sole product of the action of p-phenylenediamine on 
hydroxymethylenecamphor ; it could only be obtained in one form. 


p-A cetylaminoanilinomethylenecam phor, 


‘CH-NH: C, H, na ae 
CH <n 
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forms pale yellowish-green leaflets, m. p. 226—227°, and exists in 
one form only. p-Aminoanilinomethylenecamphor could not be 
obtained by the reduction of the corresponding nitro-compound by 
iron and acetic acid; although reduction appears to occur, the 
amino-derivative is immediately hydrolysed, and condensation then 
occurs between the p-phenylenediamine and hydroxymethylene- 
camphor, which are thus formed with the ultimate production of 
p-phenylenediaminodimethylenecamphor; reduction could not be 
effected with ammonium sulphide, whilst with sodium sulphide 
either form of the nitro-compound yields the same amino-derivative 
in poor yield. The pure amine, m. p. 163°, is, however, obtained 
by the action of ethyl-alcoholic potassium hydroxide on the corre- 
sponding acetyl derivative. The hydrochloride is sparingly soluble 
in water and cannot be diazotised. 

p- Phenetidinomethylenecamphor (B-form, coarse plates and 
prisms, m. p. 111—112°; a-form, pale yellowish-green leaflets, m. p. 
166—167°) is prepared by the action of p-phenetidine on hydroxy- 
methylenecamphor in alcoholic solution, and is separated into its 
isomerides by fractional crystallisation from benzene. The 
B-variety is very labile, and is converted into the a-variety when 
attempts are made to recrystallise it from alcohol; it has not been 
found possible to effect the reverse transformation. H.W. 


Stereoisomeric Derivatives of Aminomethylenecamphor. 
II. Hans Rupe, Max Sereerrn, and Watrer Kussmavut (Helv. 
Chim. Acta, 1920, 3, 71—89).—A continuation of the work 
described in the preceding abstract. 


-CH:NEt, 
Diethylaminomethylenecamphor, C. Tyke , is obtained 


as a pale yellow, viscous oil, b. p. 175—175-5°/11 mm., which 
solidifies when cooled to a mass of transparent plates, m. p. 20—22°, 
by the action of diethylamine on hydroxymethylenecamphor or 
chloromethylenecamphor. The hydrochloride is slowly decomposed 
in aqueous solution, yielding hydroxymethylenecamphor and 
diethylamine hydrochloride. Piperidinomethylenecamphor is a 
pale yellow, viscous oil, b. p. 203—204°/11 mm., m. p. 60° after 
softening at 58°; the hydrochloride, slender needles, suffers first 
dissociation and then hydrolysis in aqueous solution. Tetrahydro- 
quinolinomethylenecamphor forms coarse, transparent prisms, m. p 


109°. Carbamidomethylenecamphor, C Fc alae, 


prepared by melting the components together or by condensation 
in glacial acetic acid solution, crystallises in needles, m. p. 197°; 
a second modification, which does not melt below 280°, possibly 
exists. B-Ethylurethanomethylenecamphor is exclusively obtained 
when its components are heated together at 110°, and forms a 
colourless, odourless, highly refractive oil, which does not solidify 
in a mixture of ice and salt, and rapidly becomes yellow or red 
when preserved ; it has b. p. 178—179°/10 mm., D7? 0°9835, [a]? 
+145°93°, [a]? +197°17°, [a]. +247°62°, [al]? +366-69°, [a],/[a]e 
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2°51 in pyridine solution. When, however, the components are mixed 
in glacial acetic acid solution, the a-variety is mainly formed at the 
ordinary temperature, but the reaction is very incomplete, whilst 
at a higher temperature reaction proceeds quantitatively, but yields 
more of the 8-variety. The a-isomeride forms colourless, many-sided 
crystals, m. p. 162°, Di? 0°98352, [a]? + 149°42°, [a]? +198°52°, falz. 
+ 245°11°, [a]? +347-35°, [a],/[e], 2°32. Transformation of the 
B- into the a-variety can be effected by hydrogen bromide, hydrogen 
chloride, concentrated sulphuric acid, nitrous fumes, iodine in 
ethereal solution, by exposure to direct sunlight, and by preserva- 
tion in the dark. The reverse action is effected by boiling a solution 
of the a-variety in glacial acetic acid with exclusion of light. 

The two forms of ethyl methylenecamphor-p-aminobenzoate are 
simultaneously formed by the condensation of the components in 
glacial acetic acid solution, and are separated with the aid of light 
petroleum ; the a-variety crystallises in minute needles, m. p. 176°, 
whilst the B-form has m. p. 105°. The former modification is 
exclusively formed when a mixture of the components is gently 
heated ; it appears to be exceptionally stable, but undergoes partial 
transformation when its solution in formic acid is boiled during a 
protracted period in direct sunlight and in the presence of iodine. 

The methylenecamphoranthranilic acids are simultaneously 
formed from hydroxymethylenecamphor and anthranilie acid in 
glacial acetic acid solution, and can be separated to some extent 
mechanically, owing to the difference in their crystalline forms. 
Separation by means of solvents is impracticable, owing to their 
very similar solubilities. Isolation of the B-variety is best effected 
by boiling the mixture of isomerides with benzene, when the 
a-variety passes into the B-form, almost colourless needles, which 
rapidly become brown, and have m. p. 112° and 176° after re 
solidifying. The a-variety is conveniently obtained by boiling a 
solution of the B-form in toluene, and forms pale brown, many- 
sided crystals, m. p. 176°; the latter isomeride is exclusively formed 
when the components are heated together, the result being attribu- 
table to the high temperature of the reaction. Attempts to con- 
vert the methylenecamphoranthranilic acids into indole or indigo- 
derivatives were unsuccessful. Acetic anhydride, however, converts 
the B-derivative into methylenecamphor-N-acetylanthranilic acid, 


C,H, “areata colourless, shining needles united 


in clusters, m. p. 185°, to an intensely green liquid, which gradu- 
ally becomes reddish-brown. Either variety is transformed by 
phosphoryl chloride into the B-lactam of methylenecamphor- 


anthranilic acid, Cony > CoH, y colourless crystals, which 
immediately become discoloured on exposure to air and have m. p. 
165°. The substance is converted by boiling water into methylene 
camphoranthranilic acid, and by cold alkali into a mixture of the 
sodium salts of the two forms of the acid. 


a nam - 2a ie 
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Methylenecamphor-p-aminophenylarsinic acid, 
C:CH:NH-C,H,°AsO,H 
C,H, 0 6""4 3 . 
is best obtained as sodiwm salt by heating hydroxymethylene- 
camphor with atoxyl at 110°; it forms slender, colourless needles, 
which decompose at 220° and melt indistinctly at 250°; anilino- 
methylenecamphor, m. p. 168—170°, and a substance, C,,H,.0,, 


slender, yellow needles, m. p. 188°, are formed as by-products 
during the condensation. H. W. 


Transpositions in the Camphene Series. G. Lanatois 
(Ann. Chim., 1919, [ix], 12, 265—363. Compare this vol., i, 171). 
—By the direct bromination of camphene in anhydrous ether, 
w-bromocamphene, b. p. 115—120°/15 mm., 225—226°/760 mm., 
D'® 1°265, [a], + 68°85°, is obtained, its constitution being proved by 
its behaviour on oxidation either by nitrous vapour or by potassium 
permanganate, camphenylone being the product in either case. In 
the preparation of a magnesium derivative from bromocamphene, 
some dehydrodicamphene, CjyH,;°CyH,;, m. p. 181°, is obtained. 
The magnesium derivative when acted on by carbon dioxide gives 
an acid, C,)H,;-CO,H, m. p. 124—125°, which on oxidation also 
gives camphenylone and oxalic acid. w-Bromocamphene is stable 
towards Beckmann’s oxidising mixture, and with hydrogen bromide 
yields 2-w-dibromocamphane, the latter change being reversible. 
Attempts to replace the bromine in bromocamphene with a phenyl 
group by means of magnesium phenyl bromide were not very 
successful, whilst with magnesium methyl iodide the product was 
cymene. On chlorination in ether, bromocamphene gives dichloro- 
bromocamphene, C,yH,;Cl,Br, m. p. 74°. Hydrogen chloride in 
the cold is without action on bromocamphene, but when passed into 
an acetic acid solution at 100° it yields dibromocamphane. As 
compared with camphene, bromocamphene only undergoes very 
slow acetylation, and the product is not characterised. 

By carefully restricted chlorination of camphene, a certain 
amount of chlorocamphene, b. p. 95—98°/15 mm., D™ 1:016—1-017, 
[a],, + 37°, is obtained, which is not acted on by any hydrogen chloride 
or by Beckmann’s oxidising agent. With potassium permanganate, 
it is oxidised to camphenylone. With hydrogen bromide, it gives 
w-chloro-2-bromocamphane, m. p. 103°, and on further chlorination 
it gives trichlorocamphene, m. p. 104°. On bromination it gives 
chlorodibromocamphene, C,jH,;ClBrz, m. p. 64—65°. 

When camphene is heated on an oil-bath for two days with a 
mixture of trioxymethylene and acetic acid, it gives an acetate, 
C,,H,7"CO."CH;, b. p. 130—135°/20 mm., which on hydrolysis 
gives a primary alcohol, camphenylidene-6-ethanol, 

C,H,,;-CH-CH,°OH, 
b. p. 125—126°/8 mm., 135°/17 mm., 234—238°/760 mm., 
D5 0:987—0°988, [a], +45°, which is best purified through its 
hydrogen phthalate, CO,H*C,H,*CO,°C,,Hy,, m. p. 124—125°._ If 
the alcohol is subjected to prolonged heating with alcoholic potassium 
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hydroxide, it gives an ether, O(CH,*CH:C,H,4)o, b. p. 235—240°/ 
25 mm., D*® 0°983. The alcohol, C,,H,,-OH, when oxidised with 
potassium permanganate in the presence of aqueous sodium 
carbonate, gives camphenylone, hydroxycamphenylanic acid, and 
oxalic acid. In the presence of sodium hydroxide, the products of 
oxidation are camphenylone, camphenecamphoric acid, and oxalic 
acid. By a similar study of the oxidation of camphene, it is shown 
that the endocyclic transposition is not due to the permanganate, 
but rather to the isomerising action of the free alkali used in excess. 
Certain derivatives of camphenylidene-6-ethanol have been pre- 
pared. It gives a diphenylurethane, difficult to purify, and a 
pyruvate, b. p. 150—155°/10 mm., giving a semicarbazone, m. p. 
167°. The ether, (C,,H,;),0, when oxidised by sodium dichromate 
and sulphuric acid, gives first an aldehyde, and then camphenyl- 
idene-ethanoic acid. 

A chloride, C,,H,,Cl, corresponding with camphenylidene-6- 
ethanol, may be obtained either by the action of hydrogen chloride 
on the alcohol in toluene solution at 140—150°, or by the action 
of phosphorus pentachloride either on the alcohol or the correspond- 
ing ether. This chloride has b. p. 100—102°/6 mm., 110°/15 mm., 
D™ 1-020, [a], +27°38°. On oxidation with potassium perman- 
ganate, it yields camphenylone. Unlike w-chlorocamphene, it is 
oxidised by sodium dichromate and sulphuric acid, giving first an 
aldehyde and then camphenylideneacetic acid. The chloride is 
quite stable towards either hydrogen chloride or hydrogen bromide, 
undergoing no transposition. Further, it is not reduced by sodium 
in absolute alcohol, but under these conditions simply gives an 
ethyl ether, C,,H,;,OEt, b. p. 125—130°/8 mm., 230°/760 mm. 
This ether, when oxidised by the chromic acid mixture. gives 
camphenylideneacetic acid. If the reduction of the chloride is 
carried out by zinc and hydrochloric acid, the product is w-methy/- 
camphene, b. p. 178°, D'™® 0-884, [a], +4:28°. The chloride, 
C,,H,,Cl, when acted on by sodium or magnesium in anhydrous 
ether, gives a terpenic hydrocarbon, C,,H,;°C,,Hj;, b. p. 210°/ 
25 mm., D™ 0-952, [a], +67:30°, which is remarkably stable 
towards aqueous potassium permanganate. By the action of sodium 
ethoxide, the chloride yields the corresponding ether, (C,,H,;).9, 
described above. With sodium cyanide, the chloride yields the 
nitrile, C,,H,CN, b. p. 140°/12 mm., D® 0°959, D® 0-963, 
[a],, +61°20°, which is readily oxidised to camphenylone, and on 
hydrolysis gives the corresponding acid, C,,H,,-CO,H, m. p. 100°, 
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b. p. 185°/24 mm., [a], +41°16°. From its behaviour on oxidation, 
it is suggested that this acid is really a mixture of two a- and 
B-isomerides (see formule on previous page). When camphenylidene- 
6-ethanol is oxidised by Beckmann’s mixture in the cold, it yields 
camphenylidene-6-acetaldehyde, CyH,4;CH-CHO, b. p. 130°/12 mm., 
124°/8 mm., D® 1°002, [a], +72°58°, which gives a sodium 
bisulphite compound, a semicarbazone, m. p. 233°, and an oztme, 
b. p. 160°/15 mm. The oxime gives a hydrochloride, and on 
dehydration yields camphenylideneacetonitrile, CjH,,:;CH-CN, b. p. 
132°/6 mm., 140°/10 mm., D™ 0-987, D?° 0-983, [a], +110°, which 
when boiled with alcoholic potassium hydroxide gives the corre 
sponding amide, C,)H,;-CO-NH,, m. p. 192°. This amide is very 
stable, and is not hydrolysed by sulphuric acid. Camphenylidene- 
acetaldehyde gives a diacetate, CyH,,;CH*CH(CO,Me),, m. p. 
54—55°. 

If the oxidation of camphenylidene-6-ethanol with Beckmann’s 
mixture is pushed further, the product is camphenylideneacetic 
acid, m. p. 124—125°, b. p. 181°/19 mm., the same acid being 
obtained by the action of carbon dioxide on the magnesium deriv- 
ative of w-bromocamphene. It gives an ethyl ester, b. p. 150°/ 
22 mm., D®’ 1-008, and an acid chloride, b. p. 145°/15 mm., which 
by the action of ammonia is converted into the amide, m. p. 192° 
(see above). When heated on an oil-bath for several hours, 
camphenylideneacetic acid loses carbon dioxide and gives a 
camphene, m. p. 45—46°, b. p. 158—160°, which on oxidation 
yields camphor. On oxidation with potassium permanganate, the 
acid yields camphenylone, and on reduction with sodium in amyl 
alcohol it gives tsocamphanecarboxylic acid, which when oxidised 
gives r-camphenylanic acid, m. p. 75—76°. 

w-Methyleamphene may be obtained by the reduction of 
camphenylideneacetaldehyde by zinc and hydrochloric acid, its con- 
stitution being shown by its behaviour on oxidation with potassium 
permanganate, when it yields camphenylone, oxalic acid, and 
camphenecamphoric acid. It is not oxidised by sodium dichromate 
and sulphuric acid, or by hydrogen chloride, but with hydrogen 
bromide it gives a hydrobromide, C,,H,,Br, b. p. 108—110°/17 mm., 
D™ 1:175. 

Camphenylideneacetaldehyde is capable of condensing with 
ketones. Thus with acetone it yields the ketone, 

C,H,,;CH-CH:CH-COMe, 
b. p. 160°/12 mm., D” 0-980, giving a semicarbazone, m. p. 
220-—221°. With methyl ethyl ketone the aldehyde gives the 
ketone, CyH,:CH-CH:CH-COEt, b. p. 172—175°/12 mm., 
D'5 0:968, giving a semicarbazone, m. p. 209—210°. Owing to the 
presence of three conjugated double linkings, neither of these 
ketones is oxidised by chromic acid mixture, and the first-named 
is not acted on by hypochlorites. Camphenylideneacetaldehyde also 
reacts with magnesium alkyl haloids of low molecular weight to 
give unstable secondary alcohols, which, when distilled in a vacuum, 
give diethylenic hydrocarbons. Thus, with magnesium methyl 
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iodide, the final product is camphenylidenepropylene, 
C,H,,-CH-CH:CH,, 
b. p. 85—90°/10 mm., 2U3—205°/760 mm., D™® 0°921, D®® 0°917, 
[a]p +76°39°. With magnesium ethyl bromide the product is 
camphenylidenebutylene, CyHy:CH*CH:CHMe, b. p. 95—97°/ 
12 mm. and 230—232°/760 mm., D™ 0-919, [a], +70°. With mag- 
nesium propyl bromide the product is camphenylidenepentene, 
CyH,y:CH-CH:CHEt, b. p. 110—120°/15 mm. and 238—240°/ 
760 mm., D™® 0-905, [a], +80°, and with magnesium butyl 
bromide the product is camphenylidenehezene, 
C,H,,;-CH-CH:CHPr, 
b. p. 140°/10 mm. and 255°/760 mm., D% 0-900, [a], +73°5°. All 
these diethylenic hydrocarbons when oxidised with chromic acid 
mixture give the original aldehyde or camphenylideneacetic acid. 
They also undergo spontaneous oxidation, giving camphenylidene- 
acetaldehyde and formaldehyde, acetaldehyde, propaldehyde, and 
butaldehyde respectively. : W. G. 


Chemistry of the Terpenes. XIX. Synthesis of a 
m-Menthadiene from m-isoCymene. GroRGE GERALD HENDERSON 
and THomas FREDERICK Smeaton (T., 1920, 117, 144—149). 


Occurrence of the Terpene Terpinene in the Oil of 
Eucalyptus megacarpa. Henry G. Smita (J. Proc. Roy. Soc., 
N.S. Wales, 1918, 52, 529—533).—The oil of Hucalyptus mega- 
carpa contains pinene, limonene, and dipentene, about 30% of 


cineole, and possibly as much as 10% of terpinene. The latter was 
detected in the fraction boiling from 170—190° by the formation 
of its nitrosite, m. p. 155°, and by its rapid oxidation in the cold 
with Beckmann’s chromic acid mixture, as evidenced by the 
increased optical rotation of the residual oil (consisting mainly of 
limonene) after the removal of the inactive terpinene. 

G. F. M. 


The Vulcanisation of Caoutchouc with Agents other than 
Sulphur. Henry P. Srevens (J. Soc. Chem. Ind., 1917, 35, 107). 
—Vulcanisation of caoutchouc with from 1 to 4% of dinitrobenzene 
or trinitrobenzene at 140° is possible in the additional presence of 
a considerable proportion (for example, 8 to 30%) of lead oxide or 
magnesium oxide; the trinitro-compound is more effective than its 
dinitro-analogue, whilst with nitrobenzene itself satisfactory results 
are not obtainable. The nitro-ccompound enters almost entirely into 
combination with the caoutchouc, and is not removable by acetone. 
The products possess poor mechanical qualities relative to 
caoutchouc vulcanised in the ordinary way with sulphur. Benzoyl 
peroxide also effects vulcanisation, and in this case no third sub- 
stance is necessary; from 4 to 6% of the peroxide is required, and a 
vulcanisation period of ten to fifteen minutes at 130—135°. The 
products are weak and have a remarkably pale colour. [See also 
Bunschoten, A., 1918, i, 503; Ostromisslenski, A., 1916, i, a 
) D. F. T. 
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The Nature of Vulcanisation. I. The Combination of 
Rubber with Sulphur. II. The Action of Solvents on 
Vulcanised Rubber. H. P. Srevens (J. Soc. Chem. Ind., 1919, 
38, 192—1961r).—The results on which Harries and Fonrobert (A., 
1916, i, 659, 733) base their opinion that vulcanisation of caout- 
chouc is essentially a physical process, and may occur without any 
appreciable combination with sulphur, are probably explained by 
unsuitable conditions of experiment. Under similar conditions, 
but with the additional precaution of vulcanising the mixture of 
caoutchouc and sulphur in thin sheets, so as to ensure greater 
uniformity of heating, and consequently of vulcanisation, the author 
obtained a product which, after exhaustive extraction with acetone, 
retained more than 1% of combined sulphur. It is therefore not 
possible to effect ordinary vulcanisation without the concurrent 
fixation of an appreciable proportion of sulphur. With an 
increasing proportion of combined sulphur, caoutchouc becomes less 
and less soluble in solvents such as benzene; freshly vulcanised 
samples containing 0°27% and 0°39% of combined sulphur could be 
dissolved in benzene, whereas 0:45% prevented solution; after 
storage for three months, none of these samples would pass com- 
pletely into solution. The extract obtained on treating more 
highly vulcanised caoutchouc with hot benzene contains the same 
proportion of combined sulphur as the undissolved residue. 


D. F. T. 


Autoxidation of Colophony. Lupwic Paut (Kolloid Zeitsch., 
1919, 25, 241—246).—The constituents of colophony are investi- 
gated, and some of the products examined and characterised. 
When a solution of colophony in alkali is treated with hydrochloric 
acid, a voluminous precipitate of y-pinic acid is obtained; this sub- 
stance has m. p. 75—76°, which in eight months rises to about 
88°.  a-Pinic acid has a constant m. p. 81—83°, and shows a 
tendency to form liquid crystals. It is soluble in water and 
petroleum, as also is y-pinic acid. B-Pinic acid melts at 98—100° 
(compare A., 1918, i, 411). J. F.S. 


Compounds of High Molecular Weight. I. Synthesis of 
some Acylglucosides of High Molecular Weight. Sven 
Opin (Arkiv Kem. Min. Geol., 1917, 6, No. 18).—Almost all 
known organic compounds of high molecular weight are natural 
products of indefinite constitution and extremely difficult to purify, 
circumstances which are great obstacles to the study of their 
physico-chemical properties. The author has now synthesised a 
series of esters of 2:4:6-tribromophenol-d-glucoside with a view to 
a study of the variation of their properties with molecular weight. 
The esters were prepared by E. Fischer’s process, for which the 
most suitable conditions in this case consist in treating a suspension 
of the finely divided glucoside in dry chloroform with excess (about 
one-third) of the acid chloride and quinoline at about 50°. The 
product was usually isolated by precipitation from the solution by 
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alcohol, and purified by repetition of the treatment, the bromine 
content furnishing an effective criterion of purity. The constanc 
of melting point of the products renders it improbable that the 
use of quinoline caused any stereoisomeric change during the reac- 
tion. All the products were stable, indifferent substances, and 
slightly levorotatory. With the exception of the tetrapropionate, 
the tetrabenzoate, and the tetra-pbromobenzoate, which are crystal- 
line, they were amorphous substances resembling stearin or fats, 
and in their aspect and solubility relationships lipoid in character. 
It is noteworthy that the tetrabenzoate exists in two intercon- 
vertible forms, an amorphous form, m. p. 94°, and a crystalline, 
m. p. 147°, the difference in m. p. being apparently conditioned 
by the variation in granular size (compare Pawlov, A., 1910, 
ii, 1033). 

The following derivatives of 2:4:6-tribromophenol-d-glucoside 
are described: the tetra-acetate, CH,,O,Brz, mneedle-shaped 
crystals, m. p. 195—196°; the tetraproyionate, C,H,OBrs, 
prisms, m. p. 89°5°; the tetralaurate, CgpHyy,0;9Br3, resembling fat, 
m. p. 48—49°; the tetramyristate, CygHj,,0,)Brs, m. p. 56—57°; 
the tetrapalmitate, CH 3,0,;,Brs, resembling stearin, m. p. 
61—62°; the tetrastearate, CyHj4g0,,Brz, resembling stearin, m. p. 
70—71°, in tetrachloroethane solution, [a]f’ —3°6°; the tetra- 
hexabromostearate, Cg,Hyo;0;)Bro7, fairly hard, m. p. 152°; the 
tetracerotate, C,,,H ),0,;)Brs, solid, m. p. 80—81°; the tetra- 
benzoate, CyH 90,)Brs, m. p. as above; the tetra-p-bromobenzoate, 
CyH.;0,>Br;, m. p. 115° amorphous, 214° crystalline (aggregates 
of needle-shaped crystals) ; the tri-B-naphthoate, C,;Hs,O)Brs, m. p. 
175°; the tetra-B-naphthoate, C;,Hs,0,,Brs, m. p. 218°. 

In addition, the following were prepared from a-methyl-d- 
glucoside: the tripalmitate, C;;H 9,09, amorphous, m. p. 77°; the 
tristearate, Cg,;Hyg0,, amorphous, m. p. 82°; the tetrastearate, 
Cr9Hj590;9, amorphous, m. p. 68°; the tetra-p-bromobenzoate, 
C,H ,0;)Br,, needles, m. p. 148°. J.K 


Compounds of High Molecular Weight. II. Some Acyl 
Derivatives of Natural Glucosides of High Molecular Weight. 
Sven Opin (Arkw Kem. Min. Geol., 1918—1919, 7, No. 15, 
1--22).—The method of acylation previously described (see previous 
abstract) gives good results when applied to natural glucosides, and 
has the advantage over older methods of giving completely acylated 
products. In several cases the products were crystalline, with a 
sharp melting point, but the granular size was again observed to 
have a distinct influence on the melting point; in all cases this was 
depressed by precipitation of the amorphous or microcrystalline 
form by alcohol from a solution of the crystalline form in chloro- 
form. The chlorides of B-naphthalene- and a-bromocamphor-r- 
sulphonic acids were also used, this being the first occasion on which 
sulpho-derivatives of members of the sugar group have been pre- 
pared. In these cases, however, a temperature above 50° was 
necessary for the condensation, the reaction proceeded less smoothly, 
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the resulting compounds were impure, and the yields only about 
30%. The products were very friable, and appeared under the 
microscope as small, strongly refractive, glassy spheres. In the 
impure condition, they are not dissimilar from the oxidation pro- 
ducts of sulphite liquors. The following derivatives are described. 

Salicin :—pentacinnamate, CsgH4,0j, needles, m. p. 173°, [a|i} 
+46°5°, pentaphenyl propionate, C;gH;,0j., long needles, m. p. 58° 
[al> —3°5°, and penta-p-bromobenzoate, CygHg,0).Br,, needles, m. p. 
158°, [a]. +30°2°. 

Helicon :—tetracinnamate, CH yO;, prisms, m. p. 176°, [a]? 
+77°3° (p-bromophenylhydrazone, C;,Hy,0;>N,Br, amorphous, 
m. p. 118—120°, decomp.), tetrapalmitate, Cz,H,,0,,, amorphous, 
m. p. 68° (p-bromophenylhydrazone, CggHj4;0,;)N,Br, amorphous, 
m. p. ca. 45°). 

Coneferin :—pentacinnamate, Cy,;H;0;3, amorphous, m. p. ca 
145°, and tetrastearate, Cz,H,;,0;,, amorphous, m. p. 69—70°. 

Amygdalin :—heptabenzoate, CygH;;0,,N, small needles, m. p. 
218°, [a] —10°5°, hepta-p-chlorobenzoate, CygH,,0,,NCl,, crystals, 
m. p. 234°, slightly levorotatory, hepta-p-bromobenzoate, 

CegH4g0,3NBr,, 
needles, m. p. 229°, hepta-anisate, Cz,HggO,;N, amorphous, m. p. 
117—119°, [a] +13-2°, and heptastearate, CyygHo;0,,N, amor- 
phous, m. p. 92°, [a]j* —8-40°. 

Phloridzin :—hepta-p-bromobenzoate, Cz)H,;0,;,Br;, amorphous, 
m. p. 130—132°, [a][? +19°5°, and heptapalmitate, Cy33Ho4O;7, 
amorphous, m. p. 51°, [a]i}° —9°55°. 

a-Methyl-d-glucoside :—tetra-B-naphthalenesulphonate, 

Cy7H 504 48y, 
snow-white powder, m. p. 147°, tetra-a-bromocamphor-1-sul phonate, 
C,-Hgg0,,Bry8,, glassy spheres, m. p. 150°, [al,, +128°, and tetra- 
palmitate, Cz,H 3,0), needles, m. p. 69°, [a]p +46°9°. 

2:4: 6-Lribromophenol-d-glucoside :—tetra-a-bromocamphor - 7 - 
sulphonate, C;,H,;0,;,Br;8,, amorphous, m. p. 181°, [a] + 75°19. 

All optical data refer to solutions in chloroform. J. 


Compounds of High Molecular Weight. III. Derivatives 
of Raffinose and of some other Sugar Derivatives of High 
Molecular Weight. Sven Opin (Arkiv Kem. Min. Geol., 
1918—1919, 7, No. 15, 23—38).—The eleven hydroxyl groups 
of raffinose render this compound a very suitable starting 
point for the synthesis of derivatives of high molecular weight. 
The method of acylation already described was successfully ‘applied 
in this case, and gave completely acylated products (contrast Stolle, 
A., 1901, i, 189); but the reaction took place more slowly, and some 
material was always recovered unchanged; sulphonyl chlorides 
react still less readily than those of carboxylic acids. The products 
were all amorphous and definitely uniform, except possibly the 
hendecahexabromostearate. Amorphous derivatives were also 
obtained from saccharose, but mannitol and dulcitol furnished 
crystalline products. From inositol, only the hexa-p-bromobenzoate 
could be obtained. The following derivatives are described. 
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Raffinose :—hendecabenzoate, Co;H 7027, m. p. 113°, [aj + 106-8°, 
hendeca-p-chlorobenzoate, CosH, 650e7Cl,,, m. p. 130—132°, hendeca- 
p-bromobenzoate, Cy;H¢;0.7Br,,, m. p. 136—138°, [aji® +85-2°, 
hendecapalmitate, Cyg,H 39007, m. p. 53°, [a]p° +31°8°, hendeca- 
stearate, CojgHy™O.7, m. p. 62°, [a]? +28°3°, hendecacerotate, 
CyoyH 590.7, m. p. 68°, hendecahexabromostearate, C516 Hg 49027 Bree, 
m. p. 147—148°, [a], ca. +12°, and hendecanaphthalenesulphonate, 
CjogHog05,8,;, m. p. ca. 126°. 

Sucrose :—octacinnamate, Cy,H7Oj9, m. p. 87—88°, [al]i> + 12°5°, 
and octa-p-bromobenzoate, CygHyO;9Brs, m. p. 116—118°, [al], 
+ 27°. 

Dulcitol : —hexa-p-chlorobenzoate, CygHss0,.Cl,, m. p. 238°, and 
hexapalmitate, Cyg21H 9,01, m. p. 74°, both optically inactive. 

d-Mannitol :—hexa-p-bromobenzoate, CygHgO,.Brg, prisms, m. p. 
96°, [a]f +29°6°. 

Inositol :—hexa-p-bromobenzoate, CygHO,.Brg, prisms, m. p. 
264°, optically inactive. 

All optical data refer to solutions in chloroform. J. K. 


Diastereomeric Acyl Derivatives of some Sugars. Sven 
Opin (Arkiv Kem. Mim. Geol., 1918—1919, 7, No. 16, 1—16).— 
The acylation of d-glucose by treatment with acid chlorides and 
quinoline required some days for completion at temperatures of 
30—70°. In all cases, the product, corresponding in its sparing 
solubility in alcohol with those obtained in other instances (see pre- 
ceding abstracts), was accompanied by an isomeride, easily soluble 
in alcohol, and differing in m. p. and specific rotation. The less 
soluble modifications were also obtained as sole products by the 
acylation of B-d-glucose, usually at rather higher temperatures, and 
are therefore to be derived from 8-d-glucose, whilst the more soluble 
forms correspond with a-d-glucose. Similar results were obtained 
with d-galactose and /-arabinose. In these cases, the author designates 
the parent sugar, of which only one solid form is known, and that 
modification of the acylated sugar which is analogous in respect of 
melting point, specific rotation, and solubility. The following com- 
pounds are described: penta-anisoyl-d-glucose, CH .0,¢, a-form, 

. p. 98°, [a]i*+103°, and the B-form, amorphous, m. p. 175°, 
[al> +11°; penta-p-nitrobenzoyl-d-glucose, CyH»;0.,N;, a-form, 
m. p. 235° (decomp.), [a]}} + 176°, soluble in chloroform, and the 
B-form, m. p. ca. 265° (decomp.), insoluble in chloroform; penta- 
p-bromobenzoyl-d-glucose, Cy,H,,0,,Br;, a-form, crystals, m. 
197°, [a], +110°, and the B-form, amorphous, m. p. 220°, [als 
+ 83° ; gs p-bromobenzoyl-d- galactose, C,,H,,0,,Br;, a-form, 


needles, m. p. 130° [a], +45°, and the B-form, prisms, m. p. 
207°5°, [a], +107° ; tetra-p-bromobenzoyl-l-arabinose, 


a-form, m. p. 205°, [a]? +383°, and the B-form, m. p. 118°, [a]> 
4+ 228°; hexa-p-nitrobenzoyldulcitol, CysHse0.,N,, crystals, m. p. 
265—268°; octa-p-nitrobenzoylsucrose, CygHy,O,,;N,, amorphous, 
m. p. 150° (decomp.); tetra-p-nitrobenzoyl-2 :4 : 6-tribromophenol- 
d-glucoside, CyH,;0,;,N,Br,, amorphous, m. p. 247°, [a], —39°; 
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and tetrapalmityl-l-arabinose, CygH 9,09, amorphous, m. p. 69°5°, 


{a]p +4°. 
All optical data refer to solutions in chloroform. J. K. 


The Theory of Colour Lakes. C. Brenner (Helv. Chim. Acta* 
1920, 3, 90—103).—See this vol., ii, 194. 


Catalytic Reduction of Furfuraldehyde. Hans Princsnem 
and Hartmut Norn (Ber., 1920, 58, [B], 114—118).—The hydro- 
genation of furfuraldehyde has already been studied by Padoa and 
Ponti (A., 1907, i, 146), and that of furan by Bourguignon (A., 
1908, i, 280). A new study of this subject has now supplied a con 
necting link between the earlier results. By arranging that the 
furfuraldehyde is exposed to the reduced nickel as much as possible, 
the authors have obtained furan, 1-methylfuran, and a dihydro- 
furan, besides the products described by Padoa and Ponti. It 
appears, therefore, that the hydrogenation of furfuraldehyde 
proceeds in three ways concurrently: (I) reduction of the aldehyde 
group as far as methyl, and then hydrogenation of the ring; 
(II) expulsion of the aldehyde group with the formation of furan, 
and further hydrogenation; and (III) rupture of the ring and 
formation of pentan-B-ol and methyl propyl ketone. J.C. W. 


Some Reactions of Calcium Hydride. Sicismonp Reicu 
and H. O. Serpex (Helv. Chim. Acta, 1920, 3, 138—144).—The 
present investigation was undertaken on account of the importance 
of calcium hydride as a reducing agent, particularly in organic 
chemistry, and also because the data recorded by Moissan, by Erd- 
mann and van der Smissen (A., 1908, ii, 587), and by Mayer and 
Altmayer (A., 1908, i, 845) are discordant in many respects. 

Carbon monoxide is reduced by calcium hydride heated to dull 
redness, with the formation of hydrogen, methane, and form- 
aldehyde, rather more than 16% of the carbon monoxide being 
converted into the latter. When a mixture of the hydride with 
sodium hydrogen carbonate is gently heated, formic acid is pro- 
duced, the yield being 13-2% of that theoretically possible ; a similar 
result is obtained when normal sodium carbonate is used. 
Ammonia is formed in small amount when nitrogen is passed over 
calcium hydride at about 500°, but the main reaction appears to 
consist in the formation of calcium nitride, 

3CaH, + N,=Ca,N,+ 3Hp. 
Acetone reacts energetically with finely divided calcium hydride, 
giving mesityl oxide, b. p. 128—130°, and 
O the substance (annexed formula), b. p. 


AN 226—236°; acetophenone also yields con- 

Me eC C- CHMe, densation products with calcium hydride 

seats CMe at 240°, but these have not been fully 
‘SY investigated. 


Quinoline’ is converted at 220° into 
8B-diquinolyl, needles, m. p. 190°, whilst 
pyridine at 160—165° yields a small quantity of crystalline matter, 


i. 250 ABSTRACTS OF CHEMICAL PAPERS. 


m. p. 54—56°, which does not appear to be identical with any 
known dipyridyl. 

Other organic compounds, such as ethyl acetate, benzene, nitro- 
benzene, and anthraquinone, did not appear to react with calcium 
‘hydride under varying conditions of temperature. Calcium 
hydride, therefore, only appears to react as a reducing agent at 
very high temperatures, and its use in the hydrogenation of organic 
compounds must be very limited, the more so since its action, when 
it does occur, appears to lead preferably to condensations. 

When calcium hydride is added to an ethereal solution of ferric 
chloride, hydrogen is evolved, and a brown precipitate is produced 
which is soluble in water to an acid solution; its composition is 
represented by the formula Ca,FeCl,(C,H,,O)s. H. W. 


Dipicrates of Arginine and Histidine. L. Hucouneng and 
G. Fiorence (Bull. Soc. Chem. Biol., 1919, 1, 102—106).—The 
dipicrates have been prepared by the action of picric acid on the 
monopicrates in ethereal solution. Arginine dipicrate, 

CH yOoN,,(C,H,0;Ns)o, 
m. p. 156° (corr.), forms spherules of fine needles, and histidine 
dipicrate, C,H,O.N;,(C,H,O;N;)..5H.O, long needles, m. p. -s 
J.C. D. 


Synthesis of some Purine Glucosides. Burcknarpr 
Hetrertca and Marte von Kitnitewern (Ber., 1920, 58, [B), 
17—22. Compare Fischer and Helferich, A., 1914, i, 333).—By 


the interaction of the silver salts of purines with acetobromo- 
galactose and acetobromoarabinose, followed by hydrolysis of the 
acetates with methyl-alcoholic ammonia, further purine-glucosides 
have been obtained, as follows. Tetra-acetyltheophylline-d-qalacto- 
side, C;H;O.N,°C,H,;O0;Ac,, has m. p. 135—137° (corr.), [a]? 
—13-97°, 12°96°, in toluene, and theophylline-d-qalactoside forms 
long needles, m. p. 251° (corr. ; decomp.), [a]? + 23°45°, in water. 
Tetra-acetyltheobromine-d-galactoside crystallises in microscopic 
needles, m. p. 208° (decomp.), [a];’ +9°76°, in chloroform, and 
theobromine-d-galactoside forms minute needles with 2H,O, decomp. 
above 150°, and is very speedily decomposed by water. Triacety!- 
theophylline--arabinoside forms thin, rhombic plates, m. p. 
214—216°, [a]f + 43°34°, in s-tetrachloroethane, and theophylline- 
l-arabinoside crystallises in slender needles, m. p. 276—277°, [al]p 
+ 34°08°, in water. J.C. W. 


The Condensation of Ethyl Acetoacetate with p-Dimethyl- 
aminobenzaldehyde and Ammonia. Leronarp Eric HINKEL 
and Hersert W1ti1aM Cremer (T., 1920, 117, 137—140). 


Influence of Hydrogen-ion Concentration on the Volatility 
of Indole from Aqueous Solution. Harper F. Zotzer (J. Biol. 
Chem., 1920, 41, 37-—44).—The range of most rapid volatilisation 
of indole from the aqueous solutions studied is from pz 8°0 to 10°5. 
This has led to the adoption of direct distillation in the separation 
of indole (this vol., ii, 203). J. C. D. 
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Ring Closure in the Meta-position in the Benzene Series. 
II. Reduction of m-Xylylene Dicyanide. Jutius von Braun, 
(Fru.) L. Karpr, and W. von Garn (Ber., 1920, 53, [B], 98—109. 
Compare this vol., i, 87).—When m-xylylene dicyanide is reduced 
by means of sodium in alcohol, the normal product, the primary 
diamine, forms only about one-seventh of the yield. The chief 
product is a saturated, secondary amine of the formula (I) or (IT). 


-CH,:CH, 
| \wH 
/ OH,-CH,/ 

(I.) 


It yields tsophthalic acid on oxidation, and the quaternary 
ammonium hydroxide obtained from it after treatment with methyl 
iodide loses, not only water, but also dimethylamine on distilla- 
tion, giving an unsaturated hydrocarbon, (IIT) or (IV). This may 


4 \7CH,-CH, /\-CHMe 
SZ el 


a CH:CH 


(II1.) (IV.) 


be reduced to a saturated hydrocarbon, and both compounds yield 
isophthalic acid on oxidation. This result indicates, therefore, that, 
contrary to all experience, the two meta-carbon atoms in the 
benzene ring may be connected, not only by a chain containing 
nitrogen, but by a simple carbon chain also. 

m-Di-B-aminoethylhenzene, C,;H,(CH2*CH,*NH,)s, is a colourless 
liquid with b. p. 165—170°/20 mm. It absorbs carbon dioxide 
from the air, forms a dihydrochloride, m. p. 290°, a platinichloride, 
m. p. 238°, and a picrate, m. p. 238°. Unlike the corresponding 
diamine of the ortho-series (A., 1917, i, 130), it reacts with methyl 
iodide to form a hisquaternary iodide, C,H,(CH.*CH.*NMe,I)o, 
m, p. 212°. 

The secondary amine, (I) or (II), has b. p. 97—98°/16 mm., and 
forms a hydrochloride, m. p. 160°, a platinichloride, m. p. 232°, a 
sulphur-yellow picrate, m. p. 176°, a benzoyl derivative, leaflets, 
m. p. 72°, a phenylthiocarbamide, C,)H,,.N-CS:NHPh, leaflets, 
m. p. 87°, an oily nitroso-compound, and a quaternary methiodide, 
C,,H,,NMeoI, leaflets, m. p. 236° (corresponding chloride, and 
platinichloride, C.4HygNoClPt, m. p. 228°). It also reacts with 


o-xylylene dibromide to form the compound, CoH Nog > CoH, 


Br 
m. p. 168—169°. The unsaturated hydrocarbon, (IIT) or (IV), is 
a mobile liquid with intense, characteristic odour, b. p. 62—63°/ 
18 mm., D!* 0°900 (unusually low compared with the isomeric 
hydrocarbons, C,)H49), i) 1:54029. It polymerises like styrene, and 
forms a dibromide, m. p. 48°, On reduction by means of colloidal 
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palladium, it yields the hydrocarbon, C,jH,., which is a mobile 
liquid with pleasant odour and abnormally low density, b. p. 
50°5—51°5°/14 mm., Dj’* 0-852, nij* 1-4968. .C. W 


Preparation of 3: 6-Diaminoacridine. Povu.enc Frires and 
Rosert Meyer (Brit. Pat. 137214).—m-Phenylenediamine is 
melted at 130° with formic acid, or oxalic acid and glycerol, or 
other polyhydric alcohol, and a condensing agent such as anhydrous 
zine or calcium chloride; when the evolution of carbon dioxide has 
ceased, the temperature is raised to, and maintained for two hours 
at, 150—170°, and the diaminoacridine is isolated from the 
resultant, almost solid mass by treatment with water and ammonia. 
It may be purified through its sulphate, which is sparingly soluble 
in very dilute sulphuric acid. [See, further, 7. Soc. Chem. Ind., 
1920, March. ] G. F. M. 


Rhodanines. Cu. Grinacuer (Helv. Chim. Acta, 1920, 3, 
152—163).—The author has attempted to elucidate the constitu- 
tion of Nencki’s rhodanine red, but great difficulty has been ex- 
perienced in purifying the dye, since it could not be caused to 
crystallise ; analyses of the product, moreover, show it to be more 
complex than was anticipated. It has, however, been shown that 
the imino-hydrogen of the rhodanine is not concerned with its 
oxidation by ferric chloride, since N-substituted rhodanines, such 
as 3-phenylrhodanine, also yield red dyes under suitable conditions. 
On the other hand, benzylidenerhodanine is not affected by ferric 
chloride, so that the presence of a free methylene group appears 
essential to the production of a dye. 

Rhodanine appears to be tautomeric with 4-hydroxy-2-thiol- 
thiazole, since it can be readily transformed in alkaline solution into 
the colourless benzoyl derivative, S ok, OBz’ whilst if the 


methylene hydrogen atoms are substituted, as in benzylidene- 
, —_? C(SBz)==N 
rhodanine, the yellow monobenzoyl derivative, 8 o(:CHPh): GO’ 


is produced. Alkylidenerhodanines react with aniline and phenyl- 
hydrazine to yield the corresponding phenylhydrazones and 
anilides, the sulphur of the thio-keto-group being removed as 
hydrogen sulphide. Since aniline is comparatively readily removed 
from these anilides, they can be employed for condensing the 
rhodanine molecule with compounds containing a reactive methylene 
group; in this manner, benzylidenerhodanineanilide can be con- 
densed with a second molecule of 

ws as a rhodanine to P ae 5-benzylidene-5/- 
sc O==0 O:CHPh rhodanylidene-2-rhodanine (annexed 
Ss formula). Reaction with aniline or 
phenylhydrazine proceeds in a totally 

different manner with rhodanines, such 

as N-phenylrhodanine, which contain the free methylene group; in 
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this case, the sulphur of the thio-keto-group remains unaffected, and 
complete fission of the rhodanine ring occurs, with formation of 
thiocarbamides or thiosemicarbazides, reaction occurring so readily 
that the process is conveniently used for the preparation of the 
latter class of substances. 

The following individual substances are described: dibenzoyl- 
rhodanine, colourless needles, m. p. 126°; 5-benzylidene-2-benzoyl- 
mercaptothiazoline, deep yellow leaflets, m. p. 151—152°; 5-benzyl- 
idenerhodanine-2-phenylhydrazone, orange-red leaflets, m. p. 219° 
after softening at 210°; 5-p-dimethylaminobenzylidenerhodanine- 
2-phenylhydrazone, red leaflets, m. p. 282° (decomp.); 5-henzyl- 
idenerhodanine-2-anilide, pink leaflets, m. p. 252—253° after 
softening at 248°; 5-p-dimethylaminobenzylidenerhodanine-2- 
anilide, dark yellow leaflets, m. p. 308° niger y og of the two sub- 
stances last named leads a the formation of 2:4-diketo-5-benzyl- 


¢o— 
= P. 
NH: Pie -CHPh, m. p. 238—240°, and of 


2:4-diketo-5-p-dimethylaminobenzylidenethiazolidine, long, orange- 
yellow needles, m. p. 296°, respectively); 5-benzylidene-5!- 
rhodanylidene-2-rhodanine, brown leaflets; diphenylthiocarbamide, 
colourless leaflets, m. p. 151—152°; diphenylthiosemicarbazide, 
long, colourless needles, m. p. 176—177°. H. W. 


idenethiazolidine, 


Acyl Substituted isoThiohydantoins. Avceustus Epwarp 
Dixon and Raymonp Tuomas Joacuim Kennepy (T., 1920, 117, 
74—79). 


p-Cymylene-2 : 6-diamine and the Formation of 2 :4-Di- - 
nitrotoluene by the Nitration of p-Cymene. J. Atrrnan (Ber., 
1920, 58, [B], 783—98).—With a view to the utilisation of the large 
quantities of »cymene which accumulate in the sulphite—cellulose 
industry (1 kilo. per ton of cellulose), Aschan has studied the nitra- 
tion of the hydrocarbon (Finska Kemistsamfundets Meddelanden, 
1916, 25, 122). The conditions finally adopted, and now described, 
are the gradual addition of one part of cymene to a mixture of 
two parts of nitric acid (D 1°5) and four parts of sulphuric acid 
(1°84), the temperature being kept below 0°. The main product 
is a crude dinitro-derivative, which may be reduced to a crude 
diamine. When this is examined, it is found to consist of some 
2:4tolylenediamine, but chiefly p-cymylene-2:6-diamine, a new 
base. The occurrence of the toluene derivative therefore suggests 
that 2:4-dinitrotoluene is present in the nitration product, the 
isopropyl group having been expelled by a nitro-group. The 
mechanism of this displacement is discussed, but various probable 
suggestions are negatived by experience, and the question is left 
open. ‘There also seems to be little hope of making the dinitro- 
toluene the main product, and so utilising cymene as a source of 
trinitrotoluene. 

The separation of the products of nitration is a difficult matter, 


k* 
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distillation under reduced pressure being the best method. The 
crude product is partly oily and partly solid, the latter yielding 
2:4-dinitrotoluene, m. p. 70°, b. p. below 161°/6 mm., and 
2:6-dinitro-p-cymene, m. p. 54°, b. p. 161—163°/6 mm. The oil 
contains, in addition, cymene, p-tolyl methyl ketone, and a mono- 
nitrocymene, which can be converted into the above dinitro- 
cymene. The crude dinitro-compounds are reduced by means of 
tin and zine and hydrochloric acid (tin at the commencement, zinc 
after the reaction has set in), and the crude diamines separated by 
fractional distillation under 15 mm. pressure. 

2:4-Tolylenediamine, purified by crystallisation from benzene, 
forms pale yellow, very hard needles, m. p. 98—99°, b. p. 
160—168°/15 mm., and p-cymylene-2 : 6-diamine, 

[Me: Pr’: NH,: NH,=1:4:2:6], 
separates from 20% alcohol in glistening, thin leaflets, m. p. 
95—96°, b. p. 300—300°5°/768 mm., 158—162°/10 mm., 0°7469 
gram dissolving in 100 grams of water at 25°. The following salts 
of pcymylene-2;6-diamine are described: hydrochloride, needles, 
decomp. 180—200°; characteristic zincichloride, 
C,)9H,.(NH,,HC1),,ZnCl,, 
pale pink needles, decomp. above 245°; hydrogen sulphate, 
B,2H,S0,, 
decomp. 250°; mtrate, long leaftets, decomp. 170°; hydrogen 
oxalate, B,2H,C,0,, rods, m. p. 188—189° (decomp.); and thio- 
cyanate, needles, m. p. 137°. The diacetyl derivative, 
CyoH,.(NHAc),, 

crystallises in thin needles, m. p. 254°, and yields a 3-nztro-com- 
pound, needles, m. p. 280—282°, which may be hydrolysed to 
3-nitro-p-cymylene-2 : 6-diamine, yellow needles, m. p. 187°. The 
dibenzoyl derivative forms needles, m. p. 246—247°. 

Condensation products of the cymylenediamine are as follows: 
with formaldehyde, 2 :6-bismethyleneimino-p-cymene, 

CioHo(N:CH,)o, 
m. p. 170—180° (decomp.); from the chloride and potassium 
cyanate or thiocyanate, 2:6-dicarbamido-p-cymene, 
C,,H,.(NH-CO-NH,)s, 

needles, m. p. 270—280° (decomp.), and 2:6-dithiocarbamido-p- 
cymene, m. p. 165—175° (decomp.); with carbon disulphide and 
alcoholic potassium hydroxide, 2-methyl-5-isopropyl-| : 3-phenylene- 
thiocarbamide, 


CHC NH 


V4 n 
CPr* \OMe 
\oH!0——NH” 


m. p. 157—158°; and with alcoholic oxalic acid, m-aminocymyl- 
oramic acid, NH,*C\yH,*NH:CO-CO,H, m. p. 217—218° 
(decomp.). 

The following dyes have also been prepared: a dark red 
hydroxyazo-dye, CypH014N,8,Na,, by diazotising at a low tempera- 
ture, to avoid the production of a Bismarck-brown, and coupling 
with sodium f#-naphthol-3:6-disulphonate; a chrysoidine of the 


CS, 
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formula (I), reddish-yellow cubes, m. p. 114—115°, by coupling 
with diazotised o-toluidine; and a brownish-yellow ewrhodine, m. p. 


N Me 
NMe,(~ - YY \wH 
AA? 
N 6H, 
(II.) 


177—178°, of the formula (II), by condensation with p-nitroso- 
dimethylaniline. J.C. W. 


2-Nitro-4-cyanobenzaldehyde and 6 : 6’-Dicyanoindigotin. 
S. Rercn and E. Lenz (Helv. Chim. Acta, 1920, 3, 144—151).— 
2-Nitro-p-toluonitrile, colourless, shining needles, m. p. 107°, is 
prepared from 2-nitro-ptoluidine by a modification of the method 
of Niementowski and Noyes, and is converted by p-nitrosodimethyl- 
aniline in alcoholic solution in the presence of sodium carbonate 
into p-dimethylaminophenyl -2 - nitro -4-cyanophenylazomethine 
[2-netro-4-cyanobenzylidene-p-phenylenedimethyldiamine], 

NMe,°C,H,-N:CH-C,H,(CN)(NO,), 

almost black needles, m. p. 182°5—183° (decomp.), which is hydro- 
lysed by hydrochloric acid, yielding 2-nitro-4-cyanohenzaldehyde, 
red needles, m. p. 110°. The latter yields an ovime, red needles, 
m. p. 142—143°, and a phenylhydrazone, bright red crystals, m. p. 
202—-203° (decomp.), which could not be converted by potassium 
hydroxide in aqueous-alcoholic solution into an isoindazole deriv- 
ative, a fact which is interpreted as further evidence in favour of 
Reich’s views on the influence of the accumulation of atoms and 
atomic groups round the aldehydic carbon atom on such condensa- 
tions (compare Reich and Nicolaeva, A., 1919, i, 171). The 
aldehyde, when dissolved in benzene, is converted by exposure to 
sunlight into 2-nitroso-4-cyanobenzoic acid, small, yellow crystals, 
which begin to darken at about 210°, and have m. p. 250° 
(decomp.). When a solution of the aldehyde in acetone is treated 
with dilute sodium hydroxide solution, 6:6/-dicyanoindigotin is 
deposited as a bluish-violet powder with metallic lustre; when 
heated, it does not sublime, but decomposes, with evolution of 
reddish-violet vapours. When reduced with sodium hyposulphite, 
it dyes wool and cotton from an alkaline bath in reddish-purple 
shades, which become blue with a tinge of violet on exposure to 
air, oxidation proceeding more slowly than with indigotin. The 
shades are fast to light and milling. H. W. 


Preparation of Easily Soluble Compounds of the CC-Di- 
alkyl-, CC-Diallyl-, and CC-Alkylaryl-barbituric Acids. F. 
Horrmann, La Rocue & Co. (Brit. Pat. 122778).—Easily soluble 
compounds of these acids are obtained by combining them with 
alkylamines, for example, diethylamine or dimethylamine, by add- 


k* 2 
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ing rather more than the theoretical amount of alkylamine to the 
free acid, so that the latter is dissolved, and then evaporating off 
the excess of amine. The products are more powerful hypnotics 
than the free acids, and much more stable in aqueous solution than 
their sodium salts. 


Action of o-Aminothiophenol on Orthoquinones. I. 
5-Imino-7 : 12-naphthaphenthiazine. Kyur Sraurross (Helv. 
Chim. Acta, 1920, 8, 134—138).—o-Aminothiophenol hydrochloride 
reacts with 4-amino-1 : 2-naphthaquinone in boiling 80% acetic acid 

solution, with formation of 5-imino-7 : 12- 

F naphthaphenthiazine hydrochloride, a choco- 

L | N late-brown powder, which is stable in air and 

A\4\/™~. readily soluble in water. The platinichloride 

| was analysed. The free base (annexed 

AN/\/Z\/ formula) is an unstable, yellow substance. 

HN Ss The constitution of the substance follows from 

the conversion of the hydrochloride by con- 

centrated sulphuric acid into a naphthaphenazthione, identical with 

that formed from o-aminothiophenol and 4-hydroxynaphtha- 
quinone. 


New Bases for the Preparation of Mordant Dyes. Hetnricu 
BamBerGeEr (Zeitsch. angew. Chem., 1920, 33, i, 8).—The chlorides 
of o-nitrophenol-psulphonic acid, 6-nitro-o-cresol-p-sulphonic acid, 
and 6-nitrosalicyl-p-sulphonic acid, obtained by treatment of their 
potassium salts with chlorosulphonic acid, react quantitatively with 
aromatic amines, diamines, amino-carboxylic acids, or amino-phenols, 
and with amino-sulphonic acids or amino-phenolsulphonic acids of 
the benzene or naphthalene series. By reducing the resulting 
sulphamido-compounds with sodium sulphide, valuable bases are 
produced for mono- and bisazo-mordant dyes, which give colours 
ranging from yellow to bluish-violet (compare Swiss Pat. 
81249—81256; Fr. Pat. 490177 [1918] ). J. K. 


Certain Salts with para-, ortho-, and meta-Quinonoid 
Structure. R. Crusa (Atii R. Accad. Lincei, 1919, [v], 28, 
ii, 366—371).—In contact with alkali, best in acetone solution, 
p-nitrophenylhydrazones are turned violet, addition of water to the 
solution or acidification yielding the initial hydrazones unchanged. 
That the corresponding salts, which are easily obtainable, differ in 
structure from the nitrohydrazones themselves is shown by their 
different colour in solution and by their different absorption 
spectrum. ‘To explain the intense colour of these salts, the simple 


complex formula, CcHi<yy-N:CHPh]~* in which the metal, M, is 


united by secondary valencies to the rest of the molecule, being 
necessary ; the position at which the secondary valencies act is still 
uncertain. Similar complex formule are attributed to all the 


— lit 
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quinonoid salts dealt with in the paper. The following salts have 

been prepared: the potassium salt of benzaldehyde-p-nitropheny]- 

hydrazone, CHPh:N-N:C,H,-NO,K ; the disodium salt of benzyl. 

idenepyruvic acid-p-nitrophenylhydrazone, 
CHPh:CH-C(CO.Na):N-N:C,H,:NO.Na; 

the dipotassium salt of benzoylglyoxylic acid-p-nitrophenylhydr- 

azone, CO,K-CBz:N-N:C,H,:NO,K. 

In alcoholic or acetone solution, o-nitrophenylhydrazones also 
dissolve in alkali, the solutions assuming a blue coloration. Crystal- 
line salts of benzaldehyde-o-nitrophenylhydrazone have not been 
obtained, although the sodium salt (I) certainly exists in solution, 


HPh: wit ~\ ‘© Z. . iia 
CHPh:N <> OU K-ORN NC 
NO,Na NO,K 

(I.) (IL.) 


but the dipotassium salt of benzoylglyoxylic acid-o-nitrophenyl- 
hydrazone (II) has been prepared in shining, bronze-coloured 
crystals or as a blue powder. 

It has been stated that benzophenone-m-nitrophenylhydrazone 
does not undergo salt formation in contact with alcoholic potassium 
hydroxide. The author finds, however, that a very slight change 
of colour does take place under these conditions, and that, in 
acetone solution, m-nitrophenylhydrazones give a green coloration 
with the alcoholic alkali, addition of water then resulting in the 
formation of the unaltered nitrophenylhydrazones. The absorp- 
tion spectrum of such an alkaline solution differs from that of the 
original hydrazone, and persists even on dilution of the liquid. In 
this case, it has not been found possible to obtain crystallised salts, 
but it may be assumed that the salt formation occurs with change 
from the benzenoid to the m-quinonoid structure, 

CHPh:N-N:C,H,:NO.M ; 
such m-quinonoid saline compounds are certainly readily hydro- 
lysable, and the tendency to their formation small. 

The experimental results are to be published elsewhere. 

7 io 


Amine-oxidation. II. Bivalent Nitrogen. Triphenyl- 
hydrazyl. Sreran Gotpscamipt (Ber., 1920, 53, [B], 44—62).— 
When an ethereal solution of triphenylhydrazine (Wieland, A.., 
1915, i, 797) is shaken with lead peroxide, a fugitive, deep blue 
solution is formed which has the characteristics of solutions of 
compounds with bivalent nitrogen (Wieland, ihid., 848). This 
suggests that oxidation to heraphenyltetrazane has taken place, 
this being dissociated in solution into triphenylhydrazyl, thus: 
2NPh,-NHPh — NPh,:NPh-NPh-NPh, —> 2NPh.°NPh------------- 
By carrying out the oxidation in methyl ether at — 55° to — 60°, the 
tetrazan may actually be isolated as a very pale green crust, which 
is sparingly soluble in chilled ether or light petroleum, but more 
soluble in toluene or chloroform. The solutions are deep blue and 
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do not obey Beer’s dilution law, thus confirming the idea of dis- 
sociation. The dissociation depends on temperature and on the 
solvent. For example, ethereal solutions, which are only pale 
greenish-blue at — 80°, are deep blue at the ordinary temperature, 
and chloroform solutions are darker than ethereal solutions under 
the same conditions. The substance may be analysed by means of 
quinol, this causing reduction to triphenylhydrazine, when the 
liberated quinone can be titrated iodometrically. 

Triphenylhydrazyl is not sensitive to oxygen, but combines with 
nitric oxide at low temperatures to form V-nitrosotriphenylhydr- 
azine, golden prisms, m. p. 115° (Busch, A., 1907, i, 552). It also 
combines with triphenylmethyl, but this agent reacts too slowly to 
permit of the isolation of a pure product before the tripheny]l- 
hydrazyl has decomposed. The decomposition of triphenylhydrazy] 
is accompanied by change of colour, through green to reddish- 
brown, the products being diphenylamine and quinoneanildiphenyl- 
hydrazone, NPh,*N:C,H,-NPh (Wieland, A., 1911, i, 82). Ethereal 
solutions of triphenylhydrazine also develop the blue colour of tri- 
phenylhydrazyl on exposure to sunlight, and then yield the same 
decomposition products. 

When a mixture of aniline and triphenylhydrazine in ether is 
oxidised by lead peroxide, benzoquinoneanildiphenylhydrazone is 
again formed. This is interpreted as the fusion of the two 
radicles, NPh,*-NPh: +*NPh — NPh,*N:C,H,:NPh (compare this 
vol., i, 226), and is confirmed by the fact that a mixture of 
cumidine and triphenylhydrazjne gives a homologous compound 

(annexed formula), which crystallises in 

Me the form of its hydrochloride in bluish- 

‘cee on, violet, stout spikes, m. p. 152—153°. 

me | N-OgH,-N°NPhy Both compounds exhibit only one 

P absorption band, the aniline derivative 

Me at 465—650pu and the new one at 

475—525 wp. The identity of the new 

compound is established by reduction to diphenylamine and 

p-aminophenylcumylamine, NH,°C;HyNH-C,;H.Me,, concentric 
groups of needles, m. p. 86—87°. 

These facts are discussed in connexion with Wieland’s views on 
the decomposition of triphenylhydrazine. It is suggested that the 
products are best interpreted by assuming an initial dissociation 
into H and NPh,*NPh-:. 

When triphenylhydrazine is treated with ethereal hydrogen 
chloride at — 20°, it yields V-phenylbenzidine (Busch, /oc. cit.). 
This is oxidised by lead peroxide in ether to diphenoquinonephenyl- 
di-imine, NPh:C,H,C,Hy;NH, yellowish-red needles, m. p. 
180—181°. J.C. W. 


Hemoglobin. I. Optical Constants. Wituiam H. WELKER 
and Cuartes Spencer Wiuiramson (J. Biol. Chem., 1920, 41, 
75—79).—By employing the method of Marshall and Welker (A., 
1913, ii, 568) for removing small amounts of other colloids from 
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hemoglobin solutions, the authors were able to prepare purer speci- 
mens of crystallised hemoglobin, which could be used for the study 
of the absorption coefficients of the pigment from various species. 
The results obtained indicate that there is not sufficient difference 
in the absorption coefficients of the hemoglobin of various species 
to serve as a means of identification of the species. J.C. D. 


The Structure of Yeast-nucleic Acid. V. Ammonia 
Hydrolysis. P. A. Levene (J. Biol. Chem., 1920, 41, 19—23),— 
The fourth nucleotide, cytidinephosphoric acid, C,H,,O,N3P, m. p. 
225° (corr.; decomp.), [a]; +40—43°, has now been obtained in 
a crystalline condition. There is a danger of error in assuming 
the existence of di- or tri-nucleotides on the basis of the results of 
elementary analysis, for it is shown that the free nucleotides, as 
well as their brucine salts, are capable of forming mixed crystals, 
which may furnish analytical data very nearly approaching those 
required by polynucleotides. J.C. D. 


Crystalline Uridinephosphoric Acid. P. A. Levene (J. 
Biol. Chem., 1920, 41, 1—2).—The crystalline diammonium salt 
of uridinephosphoric acid was converted into the lead salt, which 
was decomposed by hydrogen sulphide. From the concentrated 
filtrate, the free uridinephosphoric acid, C,H,,0,N,P, was obtained 
in a crystalline condition, m. p. 202° (corr. ; decomp.), [a]; + 10-5°. 
This research marks an important step in the chemistry of yeast- 
nucleic acid, as every one of the four constituent nucleotides has 
now been prepared in crystalline form. J. C. D. 


Physiological Chemistry. 


Estimation of the Alkalinity of Blood. Prpro J. Panpo 
(Rev. Farm., Buenos-A yres, 1919, 167; from J. Pharm. Chim., 1919, 
[vii], 20, 394—-395).—A small flask containing 20 c.c. of water, 
1 gram of 10% sodium citrate solution, and 10 c.c. of W/200- 
sulphuric acid is weighed; about 0°2 gram of blood is collected 
directly in the flask, which is again weighed. After the addition 
of 1 gram of animal charcoal, the mixture is diluted to 50 c.c., 
filtered, and 45 c.c. of the filtrate are titrated with V /200-sodium 
hydroxide solution, using phenolphthalein as indicator. By this 
method, normal blood exhibits an alkalinity equivalent to 5°50 
grams of sodium hydroxide per 1000 grams. W. P. S. 


The Presence of Hematin in Human Blood Serum. III. 
Further Results from Toxicological Practice. Jon. Fria. 
(Biochem. Zeitsch., 1919, 93, 119—127. Compare A., 1918, i, 241). 
—From observations made on munition workers, it was found that 
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hematinemia is an important phenomenon in the course of the 
decomposition of blood brought about by the toxic effect of nitrous 
fumes (NO,,N,O,), and is more apparent than the contemporary 
incipient methemoglobinemia. Out of about thirty cases of gas 
poisoning (from the front), eight showed hematinemia ten to 
twenty-eight days after the intoxication. No definite information 
as to the presence of hematin in the serum of “ Réntgen gas” 
cases is so far available. Hzematinemia was absent in cases of 
zinc, copper, and lead poisoning. A case of arsenic hydride poison- 
ing showed hematinemia. The histories of some of the cases are 
given. 8. 8. Z. 


Antigens. XIII. The Significance of the Protein Com- 
ponents in the Precipitin Reaction of the Azoproteins. 
Karu LANDSTEINER (Biochem. Zeitsch., 1919, 93, 106—119. Com- 
pare A., 1918, i, 321).—Immune sera were prepared by the injec- 
tion of azotised horse sera, prepared by the coupling of the serum 
with the diazo-compounds of aniline-m-sulphonic acid and 
p-arsanilic acid respectively. The precipitin reactions of the sera 
were then tested on various proteins azotised by means of the 
diazo-compounds of aniline-m-sulphonic acid and parsanilic acid. 
With the exception of gelatin and peptone, the aniline-m-sulphonic 
acid immune serum precipitated all the proteins azotised by means 
of the aniline-m-sulphonic diazo-derivative, but not the proteins 
azotised with the p-arsanilic acid derivative. The reverse happened 
with p-arsanilic acid immune serum. The author suggests that 
the usual immunological serum reactions do not depend on the 
specific chemical structure of the respective proteins, but on the 
dimensions of the molecule of these proteins. 8. 8. Z. 


Availability of Carbohydrate in certain Vegetables. 
W. H. Otmstep (J. Biol. Chem., 1920, 41, 45—58).—Vegetables 
of low carbohydrate content, such as cabbage, spinach, and lettuce, 
are frequently employed in the diet of patients with diabetes. 
Estimations of the sugar-forming material in such vegetables were 
therefore made, either by hydrolysis of the starch with diastase, 
followed by estimation of the dextrose by reduction of copper solu- 
tions, or by ascertaining the extra sugar excreted by a phloridzin- 
ised dog after administration of a known amount of the vegetable. 
The amounts of available carbohydrate in cabbage and cauliflower, 
as measured by the latter method, are of the same order as those 
recorded in the analyses of Atwater and Bryant. The “thrice 
cooking” process frequently employed to remove carbohydrates 
from vegetables intended for consumption by diabetic patients is 
effective in reducing the amount of carbohydrate present by 90%. 


J.C. D. 


The Influence of Alkaline and Acid Hydrolysis on the 
Absorption and Utilisation of Proteins. I. The Utilisa- 
tion of Hydrolysed Casein. Jowannes Miter and Hans 
Murscunauser (Biochem. Zeitsch., 1919, 93, 34—44).—Various 
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hydrolysis preparations of casein were fed to a terrier, and the 
nitrogen metabolism was worked out in order to ascertain the 
amount of the protein utilised by the animal. 96-1% of the original 
casein was retained by the dog. The same casein, hydrolysed by 
shaking with 3% sodium hydroxide and heating it for one and 
a-quarter hours in a boiling water bath under a reflux condenser, 
was only utilised to the extent of 59%. When the casein was 
heated with 3% sodium hydroxide for two hours under a pressure 
of four atmospheres, 39% of the hydrolysed product was retained. 
The administration of opium per os to the dog fed on the alkaline 
product of hydrolysis of casein did not improve its retention in the 
organism. On the other hand, 98°6% of the casein, hydrolysed by 
heating it with 2°74% hydrochloric acid in a boiling water bath 
under a reflux condenser for four hours, was utilised. Protalbic 
acid, prepared by hydrolysing casein with 3% sodium hydroxide 
under a reflux condenser and precipitating with acetic acid, was 
also tried. 29% of this product was retained. 8. S. Z. 


The Utilisation of Yeast in the Animal Organism. W. 
VoéLttTz (Biochem. Zeitsch., 1919, 98, 101—106. Compare Schill, 
A., 1918, i, 359).—Living yeast, after a sojourn of six and a-half 
hours in the digestive tract of a dog, was excreted in the feces in 
a living condition, and was capable of fermenting sugar. After 
remaining for nine and a-half hours inside the dog, the yeast cells 
were mostly dead, and about half of them were digested. The 
feces in this case contained 5% of living, 20% of diseased, and 75% 
of dead cells. 53°3% of the total organic matter and 46°6% of the 
protein of the consumed yeast were utilised by the organism. It 
is therefore advisable to kill the yeast before utilising it for feed- 
ing purposes unless it is administered with a therapeutic object. 


8. 8S. Z. 


Occurrence of Squalene in the Egg Oil of a Shark. 
Mitsumaru Tsustmoto (J. Ind. Eng. Chem., 1920, 12, 73). 
—The oil separated from the eggs of the Japanese shark, Lepido- 
rhinus kinbet (Tanaka), by extraction with ether was a light brown, 
semi-solid substance with an iodine value of 177°6. When treated 
with dry hydrogen chloride, it yielded 20% of squalene hexahydro- 
chloride. Squalene has also been found in the egg oil of the frill 
shark, Chlamydoselachus anguineus (Garman). [See, further, 
J. Soc. Chem. Ind., 1920, 197a. | C. A. M. 


Squalene : a Highly Unsaturated Hydrocarbon in Shark- 
liver Oil. Murrsumarvu Tsustmoro (J. Ind. Eng. Chem., 1920, 12, 
63—72).—Of the numerous species of Japanese sharks, those having 
liver oils of low sp. gr. (below 0°9) usually have the hydrocarbon, 
squalene, in the oil (A., 1918, i, 89). This constituent may be 
approximately estimated by distilling the oil under reduced pressure 
in a current of carbon dioxide or other inert gas. The amount 
thus estimated in the liver oils of twelve species of sharks ranged 
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from 7°1 to 84°8%. Squalene isolated from the liver oil of the 
Ai-zamé shark had D/’ 0°8591 and Dj’ 0-8559. Exposed to the air 
in a thin layer, it absorbed 13-4% of oxygen in three days and 
24-0% in twenty-three days, the oxygen absorption, calculated from 
the formula Cy pH,,O,, being 23°66%. The dodecabromide, 
Cy,H;9Brj., when reduced with glacial acetic acid and zine dust, 
yielded about 35% of an orange-yellow oil with nj 1°4950. The 
hexahydrochloride, when recrystallised from acetone, melted at about 
125°. Its formation is the best test for the detection of as little 
as 1% of squalene in an oil. The hexahydrobromide forms white, 
lustrous crystals, turning brown at 115—118°, and melting at 
125—126°, whilst the hexahydriodide is an unstable, white, crystal- 
line compound, melting to a pink liquid at 108—109°. On 
dechlorinating the hexahydrochloride, a nearly colourless, oily liquid 
of Di’ 0°9065 was obtained. When distilled under reduced pressure, 
this yielded an oily distillate with iodine value 281, which appeared 
to be a_hydroxy-derivative of squalene with the formula 
Cy,H;).(0H).. It boiled at 252—-254° (4:5 mm.), and had D}’ 0°8995 
and nj’ 1°4938. Squalene yielded a yellow formolite, which decom- 
posed at about 180°, but no crystalline nitrosochloride or nitrosite. 
On dry distillation, it yielded a small fraction, which was a hydro- 
carbon with molecular weight 131. Although squalene differs 
slightly in physical properties from the hydrocarbon, spinacene, 
isolated by Chapman from the liver oils of Portuguese sharks (T., 
1917, 111, 56; 1918, 118, 458), it seems probable, from the 
similarity of the derivatives, that the two hydrocarbons are 
identical. [See, further, 7. Soc. Chem. Ind., 1920, 197a.] 
C. A. M. 


Physiology of Glands. XXXVIII. The Influence of the 
Spleen on the Respiratory Metabolism. Nixota Danorr 
(Biochem. Zeitsch., 1919, 98, 44—66).—The respiratory meta- 
bolism of rats was studied by means of Haldane’s method. It was 
found that the respiratory metabolism of small animals is higher 
per unit body weight and time than that of larger animals, and 
that it rose as the surrounding temperature sank. Rats which had 
their spleen removed used up more oxygen and produced corre- 
spondingly more carbon dioxide than normal rats. These quanti- 
ties rose from day to day soon after the operation. The respiratory 
quotient, however, remained the same before and after the opera- 
tion. The presence of the spleen therefore reduces the respiratory 
metabolism, and its function in this respect is consequently opposite 
to that of the thyroid. 8. S. Z. 


Formation of Lactose in the Mammary Gland. F. 
Réumann (Biochem. Zeitsch., 1919, 93, 237—-253).—On digesting 
the extract of the mammary gland, dextrose was formed. This 
sugar was then converted into levulose and galactose, and eventu- 
ally into lactose. These reactions were followed up by estimating 
the reduction, the rotation, the formation of mucic acid by oxida- 
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tion with nitric acid, and the osazone formation. The degree of 
the dextrose formation and its transformation into the other sugars 
in the extract of the mammary gland are found to be influenced 
by the condition of the activity of the gland at the time of the 
animal’s death. Sucrose, which was added to the extract, was also 
degraded by it, and the products of degradation underwent further 
transformation. The formation of dextrose in the extract could 
not be of the character of a glucoside hydrolysis, as on heating the 
extract with 2—10% sulphuric acid, the reduction was only 
increased to a small extent. This increase in reduction was shown 
to be due to the splitting of small quantities of lactose. The author 
advances the hypothesis that dextrose, which reaches the mammary 
gland through the blood stream, is not always utilised immediately, 
but is sometimes stored there as an intermediate substance, which 
by some still unknown fermentation process can be reconverted into 
dextrose. The latter, by further enzymic activity, is converted into 
levulose and galactose, and eventually into lactose. S. 8. Z. 


The Normal Arsenic of Living Tissues and the Traces 
of Iodine found in the Air and in Waters. Some Necessary 
Corrections. A. Gautier (Compt. rend., 1920, 170, 261—262). 
—The author reaffirms the conclusions drawn from his previous 
work (compare A., 1900, ii, 152, 168, 226, 670; 1903, ii, 92) as to 
the occurrence of arsenic in animal tissues, but draws attention to 
possible errors in the estimation of arsenic, due to the presence of 
traces of hydrogen arsenide as an impurity in the hydrogen sulphide 
used. 

Examination of further samples of sea-water from different 
sources, previously found to give water containing iodine in a 
soluble form, now shows the complete absence of iodine in a soluble 
form, although minute traces of it in an insoluble form were found. 


W. G. 


Carbonic Acid and Carbonates in Cows’ Milk. Lucius 
L. Van Styxe and Jonn C. Baker (7. Biol. Chem., 1919, 40. 
335—-344).—-Considerable care must be taken over the collection of 
the sample to ensure that there is no loss of carbon dioxide. The 
analysis is carried out by the method previously described for the 
estimation of carbon dioxide in blood plasma (Van Slyke, A., 1917, 
ii, 422), with one or two slight modifications, the chief of which is 
the employment of a 20% solution of lactic acid to disengage the 
carbon dioxide. With the decrease in the hydrogen-ion concentra- 
tion there is a general tendency for the carbon dioxide content of 
milk to increase and for the degree of acidity, as measured by titra- 
tion, to decrease. The results are higher than those recorded by 
other workers, the normal content of carbon dioxide in milk being 
about 10% by volume. The carbon dioxide of milk may be com- 
pletely removed by exhaustion, provided the milk is spread out in 
a thin film and kept in motion. The removal of carbon dioxide 
results in a decrease in the hydrogen-ion concentration. When 
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milk is pasteurised, the carbon dioxide content is decreased, but 
the hydrogen-ion concentration is unchanged. When the carbon 
dioxide has been completely removed prior to pasteurisation, the 
hydrogen-ion concentration increases appreciably. It is suggested 
that the decrease of carbon dioxide in pasteurised milk might be 
made the basis of a method for distinguishing pasteurised from 
normal milk. 

Carbon dioxide in milk is present as carbonic acid and as 
bicarbonate, probably of sodium, the ratio being about 1 to 2. The 
tension of carbon dioxide in milk is calculated to be about 
50—55 mm. of mercury at 20° in the case of a 0°01NV-solution with 
Py Value of 6-60. J.C. D. 


The Influence of the Acidity of the Milk on the Velocity 
of Inactivation of the Peroxydase by Heat. A. Bouma and 
W. van Dam (Biochem. Zeitsch., 1918, 92, 385—397).—The 
influence of the hydrogen-ion concentration on the inactivation of 
the peroxydase in milk at 70°55° was studied. At 70°, the py is 
two and a-half to three times higher than at the ordinary tempera- 
ture. The addition of so much lactic acid to the milk as was just 
insufficient to curdle it on pasteurisation had no effect on the 
velocity constant of the inactivation of the enzyme at that tempera- 
ture. On the other hand, the addition of sodium hydroxide and 
ammonia greatly accelerated the destruction of the peroxydase. 
This confirms the preliminary observations previously made by 
Zilva. S. S. Z. 


The Physiological Action of the Proteinogenic Amines. 
I. The Influence of Proteinogenic Amines on the Nitrogen 
Metabolism of Dogs from which the Thyroid has been 
Removed. J. Apetin (Biochem. Zeitsch., 1919, 93, 128—149).— 
Phenylethylamine, p-hydroxyphenylethylamine, and _ eventually 
tsoamylamine were administered per os to dogs from which the 
thyroid had previously been removed. An increase in the meta- 
bolism and greater diuresis were observed as a result of the treat- 
ment. A decrease in body weight was also recorded. As the 
pharmacological action of the above amines resembles that of the 
protein substances from the thyroid, it is suggested that 
the action of the thyroid on the metabolism is not due to the 
protein substances themselves, but to derivatives emanating from 
them. 8. S. Z. 


Physiological Action of Aromatic Diamines. RKicnarp 
MEIssNnEeR (Biochem. Zeitsch., 1919, 98, 149—163).—o and 
m-Phenylenediamines, in contradistinction to p-phenylenediamine, 
are tolerated by frogs in high doses. o-Phenylenediamine has also 
no toxic effect on rabbits. Cats, on the other hand, develop edema 
typical of p-phenylenediamine intoxication on administration of 
the ortho-compound. m-Phenylenediamine produces no edema in 
cats and rabbits, but the latter animal develops ascites. The methyl 
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derivatives of the above isomerides produce cerebral manifestations, 
and prove fatal even when given in small doses, but no ceedema can 
be observed. The diethyl and monoacetyl derivatives, on the other 
hand, cause swellings in the head and neck. The insoluble diacetyl- 
and ethoxy-p-phenylenediamine are inactive. Triamino-benzene, 
-toluene, and -phenol produced methemoglobinuria in cats, but not 
edema. 8. S. Z. 


The Pharmacology of Compounds Resembling Digitalis 
in their Activity. Marcarere Watrer (Biochem. Zeitsch., 1918, 
92, 267—-282).—The diffusibility, electrical charge, adsorption, and 
the reversibility of the action on the heart of compounds resembling 
digitalis in their activity were studied. No connexion between 
these properties could be established. 8. 8S. Z. 


Chemistry of Vegetable Physiology and Agriculture, 


The Effect of Nitrogen-fixing Organisms and Nucleic 
Acid Derivatives on Plant Growth. W. B. Borromuiey (Proc. 
Roy. Soc., 1920, [B], 91, 83—95).—The crude nucleic acid deriv- 
atives from bacterised peat and the growth products from A zoto- 
bacter chroococcum or from Bacillus radicicola each exert a very 
marked influence in increasing the growth of plants of Lemna minor 
in water culture. Not only is there an increase in the number of 
plants formed, but also in the weight of the plants. The crude 
nucleic acid derivatives, which are about as effective as the A zoto- 
hacter growth, are much more effective than the pure adenine— 
uracil dinucleotide derived from them. The joint effect of the 
crude nucleic acid derivatives and Azotohacter growth is much 
greater than the sum of their individual effects, being about equal 
to that of the water extract of an equivalent amount of bacterised 
peat. It is of interest to note that the crude nucleic acid deriv- 
atives, and the Azotohacter and B. radicicola growths, all give the 
Folin-Macullum reactions, which are stated to indicate the presence 
of vitamines. W. G. 


The Oxidation of Vanillin to Vanillic Acid by 
certain Soil Bacteria. Wittiam J. Roppins and E. C, 
Laturop (Soi Sct., 1919, 7, 475—485).—In solution cultures 
containing mineral nutrients and vanillin, the latter being 
the only source of carbon, and inoculated with a bacterium 
present in certain Alabama soils, the vanillin was first oxidised 
to vanillic acid, which could be isolated, but was subsequently 
destroyed if left in the solution. Estes’s reagent, acid 
mercuric nitrate, gives satisfactory results in the estimation 
of vanillin in the presence of vanillic acid (compare A., 1917, 
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ii, 343), but the phenol reagent of Folin and Denis (compare A., 
1912, ii, 1011) is unsatisfactory under such conditions, as vanillic 
acid, like vanillin, gives a blue colour with this reagent, the colour 
produced by the acid being much deeper than that produced by an 
equivalent amount of the aldehyde. The authors find that vanillic 
acid has m. p. 210°5—-211° (corr.). W. G. 


Chemical Enzyme Studies. The Growth of Yeast in 
Alkaline Solutions. Hans von Evuter and Oror Svanpere 
(Arkiv Kem. Min, Geol., 1918, 7, No. 11, 1—13).—The maximum 
alkalinity of the medium in which a Frohberg bottom yeast grew 
was between P,,=7:7 and P,,=8. A distillery top yeast (SB II) 
showed decided growth at P,=7°3. The maximum, however, 
tolerated by growing yeast depends to a great extent on the quantity 
of cells seeded. The maximum alkalinity for Saccharomyces 
ellipsoideus and Pseudosaccharomyces apiculatus was P,=7:9 and 
P,=T76 respectively. The highest limit of alkalinity tolerated by 
Aspergillus niger was found to be P,,=9. S. S. Z. 


The Presence of Non-volatile Substances Possessing 
Aldehydic Properties in Yeast Macerations. J. Cocnin and 
R. Sazerac (Bull. Soc. chim. Biol., 1914, 1, 75—77).—The authors 
have observed that the maceration fluids from pressed yeast give 
a reddish-violet colour with Schiff’s reagent. The substances which 
give this reaction are not volatile, so that they cannot be identified 
with the lower aldehydes. Their exact nature has not yet been 
determined. J. C. D. 


Presence and Estimation of Tryptophan in Protein 
Material of Yeast. Pierre Tuomas (Bull. Soc. chim. Biol., 
1914, 1, 67—74).—The content of tryptophan in caseinogen is 
approximately 1‘7 to 1°8%. The protein substance from yeast, 
cérévisin, contains about 2°3%, and is the substance containing the 
highest percentage of tryptophan which is known. It also contains 
a high percentage of lysine, a fact which places this protein in a 
class by itself. J.C. D. 


Invertase and Fermentation Enzymes in a Top Yeast. 
Hans von Evuter and E. Mosere (Arkiv Kem. Min. Geol., 1918, 7, 
No. 12, 1—17).—The production and the activity of the invertase 
of a top yeast were only influenced to a small extent by a proto- 
plasma poison, such as chloroform. In the top yeast investigated, 
it was not possible to augment the invertase by Euler’s method to 
the extent previously done in bottom yeasts. It was further found 
from comparative experiments with fresh yeast that, after drying it, 
practically the entire invertase content was retained by the dried 
preparation. The amount of alcohol and carbon dioxide produced 
from a certain quantity of sugar in alkaline solution by dried and 
fresh yeast was approximately the same, and was not influenced by 
the addition of co-enzyme. The coenzyme, previously heated with 
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sodium hydroxide, became, however, more active. The authors 
conclude that, besides the co-enzyme and phosphate, fermentation 
in alkaline solution requires another activator, most probably of 
the nature of an alkali salt. 8. 8S. Z. 


The Behaviour of certain Dyes towards Yeast-cells. 
Hans von Ever and N. Fiorewi (Arkiw Kem. Min. Geol., 1919,7, 
No. 18, 1—27).—Dyes are adsorbed by yeast in two ways. Some 
dyes penetrate the cell and are retained therein; others are 
adsorbed on the surface of the cell. In the former case, the cell 
shows the stain under the microscope; in the latter, the stain can 
only be detected in reflected light. The surface adsorption is the 
more common phenomenon of the two, and is greatly controlled by 
the previous preparation, especially washing, of the yeast. The 
adsorption in both cases is influenced by such factors as the con- 
centration of the dye, temperature, hydrogen-ion concentration, and 
the presence of a fermentable sugar in the solution. The staining 
of yeast with chrysodine (diaminoazobenzene hydrochloride), janus- 
blue (safranineazo-8-naphthol hydrochloride), ponceau 3R (sodium 
salt of cumidineazonaphtholdisulphonic acid), and methylene-blue 
impairs its fermenting capacity. 8. S. Z. 


The Culture of Aspergillus niger (Sterigmatocystis 
nigra, V. Tgh.) in Mediums in which Zinc is Replaced 
by Other Elements (Copper, Uranium, Vanadium). M. 
JAVILLIER (Bull. Soc. chim. Biol., 1914, 1, 55—66).—Aspergillus 


niger requires, in addition to the elements carbon, hydrogen, 
oxygen, nitrogen, sulphur, phosphorus, potassium, silicon, mag- 
nesium, iron, and manganese provided in suitable form, a trace of 
zinc. The author believes that the zinc plays the réle of a physio- 
logical catalyst, and that it is not replaceable, in the strict sense of 
the word, by any of the elements examined. J.C. D. 


The Aerial Fertilisation of Plants with Carbon Dioxide. 
M. B. Cummines and C. H. Jones (Bull., 1919, 211, 56 pp.). 
A number of plants were grown in boxes and frames in the green- 
house, the boxes having glass covers, and a current of carbon 
dioxide was kept constantly flowing into the enclosure. With 
legumes, the carbon dioxide caused an increased production of pods 
and beans and slightly changed the chemical composition of the 
plant by increasing the carbohydrate storage. With peas, the 
increase of seed yield was especially marked. Radishes responded 
only slightly, but were marketable soon, and contained a larger 
carbohydrate and smaller protein content. Potatoes produced more 
foliage and larger and better tubers when grown in an atmosphere 
of carbon dioxide. The stimulating effect was very marked with 
strawberries, and the growth of flowers was also better. In most 
cases where the plants were grown with carbon dioxide, a higher 
carbohydrate content was found and a lower protein content. 
Lettuce was most benefited when given 300 litres of carbon dioxide 
per day in boxes 130 x 70 x 30 cm. CHEMICAL ABSTRACTS. 
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The Distribution of Glycerophosphatase in Seeds. Anton 
Némec (Biochem. Zeitsch., 1919, 93, 94—101).—Oil-bearing seeds 
show a higher content of glycerophosphatase than do leguminous 
seeds. The latter, however, are richer in this enzyme than the 
cereals. 8. 8. Z. 


The Change in the Character of the Nitrogen in 
Germinating Lupines. The Relation of the Nitrogen 
Titratable with Formol and the ‘‘ Formalin Nitrogen "’ 
to the Total Nitrogen. H. Serrz (Biochem. Zeitsch., 1919, 
93, 253—255).—On the addition of neutral aqueous formaldehyde 
to plant albumins, albuminates, and hemialbumoses, the proteins 
become almost insoluble. This is referred to as “formalin 
nitrogen.” The author has determined the relation of the nitrogen 
in the amino-groups which combines with formol and the “ formalin 
nitrogen” to the total nitrogen in germinated lupines at various 
periods of the germination. The following are the results. Before 
germination: formol nitrogen=12-7%, “formalin nitrogen” = 
86°3%. After three days’ germination: formol nitrogen=18°3%, 
“formalin nitrogen” =82°3%. After five days: formol nitrogen 
24:9%, “formalin nitrogen” 70°5%. After seven days: formol 
nitrogen 31°05%, “formalin nitrogen” 65°5%. After ten days: 
formol nitrogen 39°4%, “formalin nitrogen” 57°6%. This demon- 
strates the formation of soluble amino-acids at the expense of the 
insoluble proteins during the germination of the lupine. S. S. Z. 


Germination and Formation of Chlorophyll in a 
Confined Atmosphere deprived of Carbon Dioxide. N. A. 
Barsiert (Bull. Soc. chim., 1919, [iv], 25, 658—661).—A com- 
parative study of the germination of wheat in an atmosphere 
deprived of carbon dioxide, in pure oxygen, and in free air, in sun- 
light and in the dark. All germination or commencement of 
germination is marked by an elimination of carbon dioxide, with 
the formation of chlorophyll in sunlight and of chromophyll in 
the dark. In an atmosphere of pure hydrogen or nitrogen there 
is only a slight commencement of germination. In an atmosphere 
of pure carbon dioxide, germination does not take place. W. G. 


The Electrometric Titration of Plant Juices. A. R. C. 
Haas (Soil Sci., 1919, 7, 487—491).—The method used was that 
of the gas-chain, essentially of the form described by Hildebrand 
(Univ. Cal. Pub. Physiol., 1919, 5, 44—69), a simplified and in- 
expensive type of apparatus being described. Measurements were 
made on soja bean tops and rhubarb stalk, and from the curves, 
knowing the P,, values at which various indicators change colour, 
it is possible to tell the amount of standard alkali required to bring 
the plant juice to the turning point for any indicator. The curves 
given show the presence of greater quantities of buffer substances 
in the juice of the rhubarb than in the juice of soja bean tops, the 
actual acidity of the rhubarb juice being much greater than that 
of the juice of soja bean tops. W. G. 
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Hydrogen-ion Concentration of Plant Juices. I. The 
Accurate Determination of the Hydrogen-ion Concentration 
of Plant Juices by means of the Hydrogen Electrode. 
Crinton B. CLEvENGER (Soil Sci., 1919, 8, 217—-226).—In the 
method described, a Clark electrode vessel (compare A., 1916, ii, 75) 
modified and adapted for work with plant juices, a simple shaking 
apparatus, and calomel electrodes immersed in a constant tempera- 
ture water-bath are used. The apparatus is so arranged that the 
plant juices are saturated with hydrogen outside the electrode 
vessel, and only come in contact with the electrodes just prior to 
the readings being taken. Contact between the plant juice and 
the saturated potassium chloride solution is made by means of a 
scratch around the cock connecting the two, thus reducing the con- 
tact potential, which develops quite rapidly when the connexion 
is made by opening the cock wide. Duplicate measurements usually 
agree within 0°1 millivolt, and constant potentials are maintained 
for several minutes. The plant juice is prepared by macerating the 
tissue, wrapping it in a muslin cloth, and expressing the juice by 
means of a press. This gives a juice free from coarse colloidal or 
other material. W. G. 


Hydrogen-ion Concentration of Plant Juices. II. Factors 
Affecting the Acidity or Hydrogen-ion Concentration of 
Plant Juices. Cuinton B. (Cievencer (Soil Sci., 1919, 8, 
227-242. Compare preceding abstract).—In making determin- 
ations of hydrogen-ion concentration of plant juices, certain points 
must be noted. Expressed plant juice usually becomes more acid on 
keeping, whilst plants when cut and left some time before the juice 
is expressed usually become more alkaline. Further, it is shown 
that the acidity of the leaves and stems is highest in the morning 
and decreases during the day, whereas the acidity of the roots is 
highest during the day. The decreased acidity of the leaves and 
stems in the day is attributed to the destruction of the accumulated 
acids by influences such as increased light and higher temperatures. 

Oats, buckwheat, soja beans, and cowpeas were grown on acid 
soils and on the same soils after liming, and it was found that, with 
the exception of buckwheat, the tops of the plants grown on the 
limed soil were usually more acid than the tops of those grown on 
the unlimed soil. The acidity of the roots of the plants appeared 
to be comparable with that of the soil. 

Similarly, the type of fertiliser used appears to have some 
influence on the acidity of plants. Thus, the acidity of the tops of 
oats grown on unlimed soil was less than that of those grown on 
limed soil when sodium nitrate or ammonium nitrate was used as 
a source of nitrogen. W. G. 


A Method for the Macrochemical Examination of 
Substances contained in Cells. Fritz Netouitrzxy (Biochem. 
Zeitsch., 1919, 98, 226—230).—When the finely ground powder 
of Cortex quillajae is shaken with chloroform, a sediment, con- 
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sisting mostly of crystals, is deposited at the bottom. These 
are crystals of calcium oxalate, and contain impurities such as 
sand grains and cell débris. The impurities can be removed by 
fractional sedimentation by shaking up the deposit with chloroform, 
carbon tetrachloride, or bromoform. The specific gravity of the 
latter can be altered by the addition of alcohol or ether. By this 
fractional method of differential sedimentation, a powder consist- 
ing almost of pure — was obtained. Such purified powder 
showed a content of 103-7% of CaO (calculated from the formula 
CaC,0,+ H,O). By titrating the oxalic acid with permanganate, 
94° 8% of the theoretical amount was obtained. It is suggested that 
“sand ” impurities were responsible for the high calcium and low 
oxalic acid content. From the above figures, the author also con- 
cludes that the crystals from Corter quillajae have the formula 
CaC,0,+H,O. The calcium oxalate thus obtained was further 
decomposed with sulphuric acid. The liberated oxalic acid, which 
was recrystallised several times, was titrated with permanganate, 
and 99-23% of the theoretical value was recorded. The crystals 
obtained both from sesame seeds and Saponaria officinalis by sedi- 
mentation from carbon tetrachloride were too contaminated with 
organic matter to yield good results, but the low calcium content of 
the sediment is most probably also due to the higher water of 
crystallisation of the crystals. By this method, it is also possible 
to separate other substances, like aleurone grains, calcified 
membranes, etc., from powdered plants. 8. S. Z. 


Fixation of Calcium by Calciferous Plants. (Mtr) T. 
Rosert (Bull. Soc. chim. Biol., 1914, 1, 85—92).—Calciferous 
plants (les plantes calcifuges) are plants which possess a marked 
abilitv to absorb calcium. They are able to live in soil deficient 
in caleium by virtue of this increased power of assimilation. 
Another class (les vegetaux calcicoles) are, on the contrary, possessed 
of a very low power of absorbing calcium. These require soils rich 
in calcium, and are able to live in the presence of an amount of 
calcium which would be toxic to plants of the former group. 

J.C. D. 


The Distribution and Migration of Copper in the 
Tissues of Green Plants. LL. Maquenne and E. Demovussy 
(Compt. rend., 1920, 170, 87—-93).—Copper has been shown to be 
present in a large number of plants and trees and in all parts of 
the plants. It accumulates most in the parts of the plants where 
there is most water and great vital activity. The parts which 
gradually dry up and become old gradually lose their copper, yield- 
ing it to the growing parts. The copper is thus present in a 
diffusible and migratory form, its migration, except in so far as 
amount is concerned, being comparable with that of mineral 
nutrients, such as potassium. The juice of all the plant organs 
contains copper, sometimes in comparatively large amount, some- 
times only in very small amount. W. G. 
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hese Mode of Occurrence of Hydrogen Cyanide in Plants. 
- L. RosenrHaLer (Schweiz. Apoth. Zeit., 1919, 57, 571—576. 
by Compare this vol., i, 130).—-The author destroys disturbing enzymes 
oy by 2% silver nitrate, or, preferably, 5% mercuric chloride solution, 
which also fixes hydrogen cyanide if present as such. Mercuric 
— cyanide is formed, and is dissolved by potassium iodide in slight 
- excess; hydrogen cyanide is then liberated by carbon dioxide. 
der The mercuric chloride method differentiates only between 
ula hydrogen cyanide in glucosidal (for example, amygdalin) and non- 
ite, glucosidal (loose) combination (for example, Ph-CO,H,HCN), but 
nat not between the latter and free hydrogen cyanide. The silver 


nitrate method might do so, since silver nitrate does not at once 
decompose the compound, Ph:CO,H,HCN. Even boiling 5% 
mercuric chloride solution does not liberate hydrogen cyanide from 


“4 amygdalin. 

ch Hydrogen cyanide is stated to occur only combined as glucoside 
e, in bitter almonds, cherry, laurel leaves, linseed sprouts, peach leaves, 
. Sorghum vulgare leaves, and the seeds of Phaseolus lunatus. The 
h occurrence of hydrogen cyanide in non-glucosidal form in the buds 
: of cherry laurel and the young leaves of Sambucus niger was proved 
of by the mercuric chloride method. The leaves of Pangium edule 
: and of Alocasia macrorhiza probably also contain hydrogen cyanide 
7 in similar loose combination. The occurrence of free hydrogen 

eyanide in plants has not been observed. Cremtcat ABSTRACTS. 


Distribution and Migration of Mineral Salts in an 
Annual Plant. G. Anpré (Bull. Soc. chim. 1919, [iv], 25, 
610—613).—A study of the distribution of the ash and its com- 
ponents in the different parts of the tall sunflower (Helianthus 
annuus) at the stage of maturity. The roots and stem contain a 
very small proportion of the total ash, and what is present is poor 
in phosphates and sulphates and rich in potassium. The leaves 
contain practically one half of the total ash content of the plant. 
This portion of the ash is very rich in lime, and comparatively so 
in magnesia, but very poor in potassium. The capitule contains a 
low percentage of ash, which is rich in phosphates and potash. The 
seeds contain about one-tenth of the total ash of the plant, and 
this portion of the ash is extremely rich in phosphates. Of the 
nitrogen content of the plant, about one-half is to be found in the 
seeds, one-quarter in the leaves, and one-eighth in the capitule. It 
is only in the seeds that the ash contains a higher percentage of 
magnesia than of lime. W. G. 


JOHN 


Constituents of the Leaves of Helinus ovatus. 
Avcustus Goopson (T., 1920, 117, 140—144). 


The Inversion of Sucrose during the Preservation of 
Oranges. G. AnprE (Compt. rend., 1920, 170, 126—128).— 
The amount of sucrose undergoing inversion during four months 
in the half of an orange kept in presence of an antiseptic appar- 
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ently bears no relationship to the acidity of the orange expressed 
in terms of citric acid. Further, the actual inversion is much less 
than that occurring in an aqueous solution of sucrose, dextrose, and 
citric acid, and at about the same concentrations as in orange juice 
kept for seventy-eight days at the ordinary temperature. Accept- 
ing Marlinand’s views as to the absence of sucrose in orange juice 
(compare A., 1907, ii, 644), the explanation offered is that the 
mixture of sucrose and citric acid is not homogeneous in the orange, 
the two substances being localised in different cells. W. G. 


The Inversion of Sucrose in Orange Juice. G. ANpri 
(Compt. rend., 1920, 170, 292—295. Compare preceding abstract). 
—The hydrolysing action of the citric acid present in orange juice 
on the sucrose also present is very marked at the ordinary tempera- 
ture. The action of the invertase present is also marked, but less 
intense than that of the citric acid. W. G. 


Properties of Plants of the Order Polygonacexz. A. J. 
STEENHAUVER (Pharm. Weekblad, 1919, 56, 1084—1101).—The 
botanical structure of the leaves of many plants of the order 
Polygonaceae is described. As regards their chemical components, 
no extensive research has so far been carried out, but various salts, 
ethereal oils, etc., have been identified in certain plants. The 
extraction of these from the leaves is described. Anthraquinone 
derivatives were found in Polygonium convolvulus, L., P. dume- 
torum, Li., P. Sachalinense, Schm., P. Sieboldiu, Hort., and possibly 
P. cilinode, Michx. For the estimation of hydroxyanthraquinone 
derivatives, a colorimetric method is most suitable. W. J. W. 


The Flavones of Rhus. Cuas. E. Sanpo and H. H. Bartierr 
(Amer. J. Botany, 1918, 5, 112—-119).—By the isolation of flavone 
pigments from Rhus typhina, R. glabra, and R. copallina, the 
authors have been able to verify the conclusions of Perkin that 
the same flavone is not likely to be found in both the wood and 
leaves of the same species. Fisetin is distinctly a wood flavone, 
and appears to be an end-product of metabolism. It is now known 
to be present in PR. cotinus, R. rhodanthema, R. typhina, and R. 
glabra. The first two species do not belong to Rhus in the 
restricted sense, but to the genera Cotinus and Rhodosphaera 
respectively. The authors’ studies are therefore the first to demon- 
strate the presence of fisetin in wood of species belonging to Rhus 
proper (the true sumacs). The distinctive leaf flavone, probably a 
plastic substance, of Rhus proper is myricetin. It has been obtained 
from R. Coriaria, and the authors have been able to detect it in 
R. glabra and R. copallina. The authors have not been able to 
trace its relationship to the fisetin of the stem or to the antho- 
cyanins of the leaves and berries. Methods of extracting fisetin 
and myricetin are fully described. Colour reactions and physical 
properties of both flavones are given, together with analytical data 
for the acetyl derivatives and the purified flavones. 
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Colour Changes of Sugar-cane Juice and the Nature of 
Cane Tannin. F. W. Zerpan (J. Ind. Eng. Chem., 1919, 11, 
1034—1036).—The polyphenol present in sugar-cane juice, which 
gives a green coloration with ferric salts, and, together with 
oxydases and iron salts, is responsible for colour changes in the 
juice, is not catechol, but a true tannin derived therefrom. When 
heated alone, it produces catechol, but no pyrogallol; dilute acids 
give rise to a phlobaphen and protocatechuic acid, whilst fusion 
with potassium hydroxide yields protocatechuic and acetic acids, 
but neither gallic acid nor phloroglucinol. J. H. L. 


Identification of Citric Acid in the Tomato. R. E. 
Kremers and J. A. Hau (J. Biol. Chem., 1920, 41, 15—17).— 
The presence of citric acid in tomato juice has been confirmed by 
the isolation of its triphenacy] ester. J.C. D. 


The Effect of Hydrogen Cyanide on Plants. C. Wenmer 
(Biochem. Zeitsch., 1918, 92, 364—376).—Green cress is killed 
within ten days by 0°24 mg. of hydrogen cyanide per 1 litre of air. 
In order to achieve the same effect with seeds placed in water, 
71°3 mg. of the acid per litre of air are required, although 2°375 mg. 
of the poison per litre of air greatly impair their germination 
and development. Green leaves submerged in water are also killed 
by very dilute solutions of hydrocyanic acid. 8. 8. Z. 


The Influence of Arsenious Acid on Growing Tissues. 
Rupotr Coser (Biochem. Zeitsch., 1919, 98, 294—314).—The 
influence of arsenious acid on various plants and lower animals 
was studied. In the plants, no improvement in the growth was 
observed by the application of arsenious acid. Concentrations of 
1/200,000 were found to be very toxic. Frogs’ spawn and tadpoles 
were not so susceptible to the toxic effect of arsenious acid, but 
neither improvement nor retardation in growth of these organisms 
could be traced to the influence of the arsenic compound. 


8. 8. Z. 


Enzymes. I. Amylase of Germinated Barley. D. Maxstrin1 
(Att? R. Accad. Lincei, 1919, [v], 28, ii, 393—394).—A highly 
active amylase solution may be obtained by extracting germinated 
barley with water containing 0°003 mol. % of acetic acid for at 
least six hours. [See, further, J. Soc. Chem. Ind., 1920, March.]| 

=. me. F. 


Enzymes. II. Protease and Lipase of Germinated Barley. 
D. Magstrini (Atti R. Accad. Lincei, 1919, [v], 28, ii, 456—458). 
—The protease and lipase of germinated barley are not extractable 
by water, being found, not in the filtrate, but only in the residual 
emulsion. If distilled water is used for the extraction, the emulsion 
shows no proteolytic, and but slight lipolytic, activity ; if, however, 
the water contains 0-003 mol. % of acetic acid, the emulsion exhibits 
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both activities to a marked extent. [See, further, J. Soc. Chem. 
Ind., 1920, March. | x. BB. P. 


Pat-soluble Vitamine. III. The Comparative Nutritive 
Value of White and Yellow Maize. H. Sreensock and P. W., 
BouTwE Lut [with the co-operation of E. G. Gross and Mariana T. 
SELL (/. Biol. Chem., 1920, 41, 81—96).—The occurrence of yellow 
pigment and the growth-promoting property attributed to the 
presence of the fat-soluble vitamine seem to be intimately associated 
in the maize kernel. J.C. D. 


Activity of Soil Acids. R. E. Srepnenson (Soil Sci., 1919, 8, 
41—59).—Using a modification of Tacke’s method, previously 
described (thid., 1918, 6, 33), an endeavour has been made to arrive 
at the degree of activity of the soil acids, the lime requirements 
being determined by allowing different times of contact for the soil 
and calcium carbonate. It is shown that the more reactive acids, 
which are capable of giving a toxic hydrogen-ion concentration, 
react rather quickly, but that some soils contain a large reserve of 
activity, which may be described as potential rather than active, 
but which is, however, capable of slowly decomposing carbonates. 
Rather highly buffered solutions react rapidly with calcium 
carbonate, even in the presence of soil, thus indicating that even 
the more active fractions of the soil acids may be considerably 
buffered. So far as tested, protein materials and amino-acids, 
previous to decomposition in the soil, do not react readily with 
carbonates. The author considers that the total potential acidity 
of a soil, as commonly determined, does not give sufficient inform- 
ation. It is necessary also to know something of the activity of the 
acids. It is not the capacity of a soil to decompose calcium 
carbonate, but rather the intensity of decomposition which is most 
highly significant. 

In a discussion on the origin of soil acidity, the development of 
an acid condition in soils is considered from three points of view, 
namely, mineral acids, organic acids, and colloids. The weathering 
of rocks tends to give acid alumino-silicates and silicic acids, result- 
ing in a comparatively large reserve of slowly reactive acids. Toxic 
acid reactions are, however, more probably due to the presence of 
more soluble and highly ionised acids, such as sulphuric, hydro- 
chloric, or nitric acids, generally introduced by the application of 
fertilisers. It is only occasionally, and in highly organic, badly 
drained soils, that organic acids accumulate to a detrimental extent ; 
in fact, in some soils organic matter may quite likely depress the 
more active acidity by buffering and by supplying a base in the 
form of ammonia and its derivatives. W. G. 


Hysteresis of Aqueous Solutions of Humus Earth. 
Hernricn Pucuner (Kolloid Zeitsch., 1919, 25, 196—207).—An 
examination of peat shows that a clear, dark yellow solution may 
be obtained by digesting it with cold water. During the solution, 
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a faintly acid, somewhat aromatic odour is noticeable. The solu- 
tion obtained has an acid reaction, and, on keeping for several 
days, deposits a slimy, brown substance, and the clear solution 
then becomes alkaline. The deposit from the solution obtained 
from 50 grams of peat amounts to 0°490 gram, and, on incinerating 
this, a residue of 0°218 gram is obtained. The ignited residue 
contained alumina, ferric oxide, manganese oxide, lime, magnesia 
and alkalis, sulphate, silicate, and phosphate. The solution and 
the deposit were examined microscopically immediately after pre 
paration and after measured intervals, and it is shown that, after 
keeping for some time, changes occurred in them, notably the 
formation of crystals. The clear solution after sedimentation is 
shown to contain gels of alumina, ferric hydroxide, and silicic acid. 
Microphotographs of the various preparations are reproduced in 
the paper. J. F.S8. 


The Carbonation of Burnt Lime in Soils. Watrer 
Hoce MacIniire (Sod Sci., 1919, 7, 325—453).—A detailed study 
of the rate and manner of carbonation of calcium oxide and 
hydroxide, as such, or when mixed with soil under various 
conditions. 

Dry calcium oxide or hydroxide does not react with dry carbon 
dioxide, but a very small amount of water suffices to start the 
action. The ignition of calcium hydroxide gives an oxide which, in 
small quantities, carbonates more rapidly when exposed to moist 
air than does the original hydroxide. The formation of carbonate 
from the hydroxide is controlled by the amount of free water avail- 
able to convert the calcium hydroxide from solid to solution phase. 
The conversion of calcium oxide to the carbonate must be preceded 
by the formation of the hydroxide and its solution, but when moist 
carbon dioxide is present the two actions are so rapid as to be 
considered as simultaneous. The carbonation of calcium hydroxide 
in atmospheric exposure tends to be checked after a time by the 
formation of a protecting film-coating of carbonate round included 
nuclei of the hydroxide. 

The general conclusions to be drawn from the extensive pot and 
field trials are as follows: Calcium oxide or hydroxide when applied 
at the rate of 2—4 tons per acre will revert to the carbonate more 
rapidly when left on the soil surface than when mixed with a dry 
mulch or the moist soil, the reversion being most rapid during 
humid atmospheric conditions. If a dressing of the oxide or 
hydroxide is left on the surface for several days prior to incorpora- 
tion with the soil, the treatment is in effect equivalent to an 
application of finely divided calcium carbonate. If the oxide or 
hydroxide is incorporated with the top layer of soil, prior to a more 
thorough dissemination throughout the soil, the concentration may 
be sufficient to effect a temporary, partial sterilisation in this layer, 
which may have beneficial results. The first action of the calcium 
oxide applied to the soil is with the atmospheric and soil moisture, 
and there is no indication, when this is completed, of any tendency 
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to cause chemical disintegration of soil organic matter. Neither 
calcium oxide nor hydroxide, when applied in the amounts com. 
monly used in practice, can be considered as chemically destructive 
of soil organic matter. [See, further, J. Soc. Chem. Ind., 1920, 
124a.| W. G. 


Calcium Cyanamide and Dicyanodiamide as Vegetation 
Factors. Epvuarp Linrer (/naug. Diss., 1917; from Bied. Zentr., 1919, 
48, 414—417).—In contact with sand or clay in presence of carbon 
dioxide, dicyanodiamide solution undergoes no change, but humous 
soils are able to absorb the dicyanodiamide with avidity, the 
poisonous effect on vegetation gradually disappearing. [See also 
J. Soc. Chem. Ind., 1920, 166a. | T. H 


Prevention of Volatilisation of Ammonia by means of 
Calcium Chloride. A. Srurzer (Fiihling’s Landw. Zeit., 1919, 
68, 59—63).—Five grams of a sulphate or chloride of an alkali or 
alkaline earth metal were boiled for fifteen minutes with 250 c.c. 
of ammonium carbonate solution containing 0°25 gram of nitrogen ; 
the percentage of ammonia which was volatilised was 77 with 
potassium, sodium, or calcium sulphate, 80 with magnesium 
sulphate, 87 with potassium chloride, 88 with sodium chloride, 83 
with magnesium chloride, and 17 with calcium chloride. Five % of 
the ammonia volatilised from a solution of ammonium chloride 
which was exposed with calcium carbonate to the air for twelve 
days. The addition of 2 parts, 4 parts, and 6 parts of calcium 
chloride to 1 part of a volatile ammonium salt prevents 25, 50, 
and 75%, respectively, of the ammonia from volatilising ; to pre- 
serve 90% or more of the ammonia, 8 parts of calcium chloride must 
be added for 1 part of nitrogen. Good results are secured when 
6 parts of calcium chloride, which is a better conserving medium 
than gypsum, are added to urine for every 1 part of nitrogen. 

CuemicaL ABSTRACTS. 


Guano from Sardinia. M. Giva (Gazzetta, 1919, 49, ii, 
246—249).—The author has analysed a number of samples of bat 
guano from the Borutta grotto at Sassari, Sardinia. Streaks or 
veins of a white, friable material, greasy to the touch, occur in the 
guano, particularly in that of recent origin; this consists of tri- 
calcium phosphate, together with calcium carbonate, silica, oxides 
of iron, aluminium and magnesium, and small proportions of 
nitrates, and resembles ordinary phosphorite, being formed by the 
action on the calcium carbonate of the surrounding rock either of 
the phosphoric acid present in freshly formed guano or of 
ammonium phosphate. The occurrence of this material in the 
guano is regarded as confirmation of the view that many phosphatic 
deposits owe their origin to deposits of guano. 


Organic Chemistry. 


Low Temperature Carbonisation. Franz Fiscner and 
W. Guuup (Ber., 1920, 53, [4], 250—251).—The authors maintain 
their scientific and technical priority (compare A., 1919, i, 377) 
against Tern (this vol., i, 1). » We 


The Interaction of Chlorine and Marsh Gas under the 
Influence of Light. The Conversion of Methyl Chloride 
into Methyl Alcohol and Methyl Acetate. Jonn RecinaLp 
Harvey WuistTon (T., 1920, 117, 183—190). 


Derivatives of Pentanes from Petroleum and certain of 
their Homologues. Ossian Ascuan (Ofvers. Finska Vet. Soc., 
1915, 58, pp. 122; from Chem. Zentr., 1918, ii, 939—941).—An 
account is given of the action of chlorine on the paraffins and of 
other substances prepared from the chloro-derivatives. The chief 
products investigated are the pentane mixture, b. p. 30—38°, a 
hexane, and a fraction, b. p. 10—12°, obtained during distillation 
of the pentanes. Starting from isopentane, CHMe,Et, it has been 
found possible to synthesise completely the main constituents of 
fusel oil, namely, the two primary isoamy] alcohols, isobutylcarbinol 
and sec.-butylearbinol, which can thus be prepared cheaply and in 
unlimited quantity, since isopentane occurs abundantly in all 
known mineral oils. The application of isopentane and other suit- 
able hydrocarbons from mineral oils (n-butane, n-pentane, and 
various hexanes, particularly By-dimethylbutane) to the preparation 
of isoprene and its homologues has been investigated. It is found 
that all the csopentyl chlorides, certain of them therefore under 
isomerisation, lose hydrogen chloride under suitable conditions, with 
the formation of #-methyl-A‘’-butylene; the latter unites with 
chlorine in definite circumstances to yield the corresponding 
dichloride, which is converted by the action of bases into isoprene. 
It is also found that the dichlorotsopentanes, obtained by direct 
chlorination of the hydrocarbon, and probably containing 6-methyl- 
Af-butylene chloride, lose hydrogen chloride at a sufficiently high 
temperature and yield isoprene. 

I. Derivatwes of isoPentane.—Dry chlorination of isopentane 
yields a mixture of the four isopentyl chlorides, together with 
dichlorides, which are interesting on account of their relationship to 
isoprene. 6-Chloro-B-methylbutane has b. p. 99—102°, Dif 0°8692; 
a-chloro-B-methylbutane, b. p. 96—99°, Di} 0°8818; y-chloro-f- 
methylbutane, b. p. 90—93°, Dj} 0°8752; B-chloro-B-methylbutane, 
b. p. 85°5—88°, Di} 0°8692. 8-Methylbutyl acetate, prepared 
from the corresponding isoamy] chloride, potassium acetate, and acetic 
acid at 190—200°, has b. p. 140—142°, Di 0°8720, and, on hydro- 
lysis, gives the corresponding isoamy] alcohol, b. p. 128°5—129-5°/ 
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772 mm. 58-Methylbutyl acetate has b. p. 139—142°, and is con- 
verted by alcoholic potassium hydroxide into y-methylbutyl alcohol, 
b. p. 130—133°. ‘The constitution of the alcohols is decided by 
oxidising them to the corresponding valeric acids. 8-Methyl-A’- 
butylene (in addition to very little acetate) is the main product of 
the action of potassium acetate on sec.-isoamyl chloride and the 
sole product obtained from tert.-isoamyl chloride. For purposes 
of comparison, the latter was prepared by the action of hydrogen 
chloride on methylbutylene in anhydrous ether ; it was found to be 
the sole product of the change, and to be entirely reconverted into 
methylbutylene by removal of hydrogen chloride. Attempts are 
described to obtain the isopentyl acetates by the use of alcoholic 
potassium acetate, and it is found that the ¢soamyl chloride trom 
fusel oil (containing much primary isoamyl chloride and little 
primary active isoamyl chloride, and therefore consisting of the 
most difficultly decomposed isopentyl chlorides) is converted at 
200° completely into amyl acetate and amyl! alcohol. Moist 
chlorination of ssopentane leads to the production of small quanti- 
ties of sec.-isoamyl chloride, large amounts of primary isoamy! 
chloride and primary active zsoamyl chloride, and no tert.-isoamy]! 
chloride. The best yields of monochloropentanes are obtained from 
light petroleum when it is subjected to dry chlorination, and it is 
found that »-pentane is less easily acted on than is isopentane. The 
mixture of monochlorides obtained from isopentane behaves towards 
alcohol and potassium acetate in the same manner as isopenty! 
chloride from fusel oil. wsoPentyl chloride does not react with 2% 
potassium hydroxide solution at 60—70°. Only slight transform- 
ation occurs when isoamyl chloride is heated at 250°, more marked, 
but still incomplete, change at the same temperature in the presence 
of concentrated hydrochloric acid. Further chlorination of tert.- 
tsoamyl chloride gives 8-methyl-A*’-butylene chloride in unsatisfac- 
tory yield ; the product which is thus obtained, as also the dichloride 
prepared by the direct chlorination of isopentane, yields isoprene 
when heated with reagents which remove hydrogen chloride at 
300—400°. 

When the vapours of fermentation amyl alcohol are led over 
aluminium hydroxide impregnated with finely divided copper and 
heated at dull redness, 8-methyl-A*’-butylene is mainly formed. 
Regulated chlorination of the latter gives mainly «ssoamylene 
chloride, CH,-CMe-CHMeCl, and but little dichloride; probably 
a second chloroamylene, possibly CMe,Cl-CH°CHg, is also formed. 
The fraction, b. p. 90—100°, and the dichloride can be used in the 
preparation of isoprene. Different products are obtained when 
hydrogen bromide is removed from methylbutylene bromide by 
different bases. Elimination of both bromine atoms only occurs 
incompletely ; 8-bromo-y-inethyl-As-butylene is obtained in the pure 
condition by the use of alcoholic potassium hydroxide. Un- 
successful attempts are described to prepare the corresponding 
glycol by the oxidation of f-methyl-A*-butylene with potassium 
permanganate. 
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The author describes experiments on the distillation of caoutchouc 
and on the conversion of isoprene obtained by heating the vapour 
of turpentine oil into its derivatives. The process first named yields 
only 1:9% of crude isoprene and 13% of a hydrocarbon (? terpene), 
b. p. 170—175°, which has not been more closely investigated. 
Pyrogenic decomposition of turpentine gives about 5% of crude 
isoprene, b. p. 30—40°; in the fraction b. p. up to 100°, at least 
two further hydrocarbons are found, one of which, b. p. ca 70°, 
occurs in particularly large amount and is unstable towards per- 
manganate; the fractions of higher b. p. contain undecomposed 
terpenes, benzene, and its simpler homologues. The crude isoprene 
is purified by conversion into §6-dibromo-$-methylbutane, b. p. 
67°/9 mm., from which it is regenerated by potassium hydroxide; 
the pure isoprene has b. p. 34—34°5°/758 mm., Dj} 0°6848, 
D? 0-6811, ng 1°41540. Experiments are also described on the 
conversion of technical crude isoprene into already known isoprene 
derivatives. It is found that not only amylene, but also all hydro- 
carbons which contain at least one true ethylenic linking, can be 
condensed with isoprene by means of aluminium chloride to yield 
similar condensation products. Conversely, hydrocarbons other 
than isoprene, which contain two conjugated double bonds, can be 
condensed with amylene and other singly unsaturated hydro- 
carbons. Variation of the relative amount of amylene and isoprene 
causes variation in the composition of the products. The author 
claims to have discovered the condensing action of sodium on 
isoprene independently of, and simultaneously with, Harries and 
Matthews ; he obtained from crude isoprene and sodium a product, 
insoluble in alcohol but soluble in ether, which he terms “ semi- 
caoutchouc,” which can be vulcanised. Sodium has no action on 
pure 8-methyl-A*-butylene. Pure isoprene, when heated alone 
during thirteen days, was less completely polymerised than after 
three days in the presence of sodium. Experiments on polymerisa- 
tion by metallic oxides and on vulcanisation of semicaoutchouc are 
also described. 

II. Experiments with n-Pentane from Petrolewm.—A_ second 
n-pentyl chloride, b. p. 96—98°, is formed in addition to the 
previously described a-chloropentane, b. p. 106°6°, by the chlorin- 
ation of m-pentane obtained from petroleum; an isopentane 
derivative is not produced. 

III. Examination of Petroleum Fraction, b. p. 10—12°.—When 
the fraction is chlorinated in the presence of water, the main pro- 
duct is a chloride, C,H,Cl, b. p. 69—70°, thus showing that it 
consists mainly of a butane; the presence of isobutane could be 
definitely established, but n-butane appears either to be absent or 
present in small quantity. The b. p. of zsobutane has been given 
as —17°, but this can scarcely be correct. It is remarkable that, 
whilst the naturally occurring fatty acids have a normal carbon 
chain, the hydrocarbons obtained from petroleum have, in general, 
branched chains. 

IV Certain Hexane Derivatives from Petrolewm.—Preliminary 

lL 2 
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experiments on the chlorination of a hexane fraction, b. p. 58—60°, 
and consisting chiefly of diisopropyl, led to the identification of 
both the possible monochloro-derivatives of this hydrocarbon, 
together with a third monochlorohexane, the constitution of which 
has not been elucidated. H. W. 


Oxidation of Hydrocarbons by Oxygen. Oxidation of 
Paraffin. C. Kerper (Ber., 1920, 53, ||, 66—71).—\Paratiin, 
vaselin, petroleums, and the higher fatty acids may be rapidly 
oxidised by submitting them to the action of finely divided streams 
of oxygen at 140—150°, especially in the presence of manganese 
compounds. In the case of a paraffin with m. p. 50—51°, 25% of 
the product was a distillate, consisting of oil and aqueous solution, 
in which acetone, formic, acetic, propionic, butyric, valeric, hexoic, 
octoic, nonoic, and decoic acids were identified. The pasty residue 
contained 40—50% of fatty acids insoluble in water, but soluble in 
light petroleum, and 5—10% of acids insoluble in a ! - 


Nitration of Ethylene. Heinrich WieLranp and Evk.ip 
SaKELLaRIOs (Ber., 1920, 53, [4], 201—210).—The hypothesis has 
been advanced by Thiele and elaborated by Holleman that substitu- 
tion in the benzene series is preceded by addition, and that the 
primary reaction is similar in the ethylene and benzene series; in 
the former case the additive products, however, are stable, whilst 
in the latter, rearrangement immediately occurs, with the produc- 
tion of a more stable system. A certain amount of experimental 
evidence is available in the instances of halogenation and sulphon- 
ation, but very little work has been done on the nitration of 
ethylenic substances. The authors have therefore studied the 
behaviour of ethylene towards nitrating acid, and have shown that, 
under suitable conditions, ethylene dinitrate and nitroethyl nitrate 
are produced; it would thus appear that reaction is primarily 
additive in character, and results in the formation of 8-nitroethy! 
alcohol, which, under the experimental conditions, is further 
esterified. 

Ethylene is passed through an ice-cold mixture of nitric acid 
(D 1-4) and concentrated sulphuric acid containing 20% of sulphur 
trioxide, and the products are separated by distillation with steam 
and subsequent careful fractionation under diminished pressure; 
ethylene dinitrate, colourless oil, b. p. 105°5°/19 mm., D!7 1-433, 
and f-nitroethyl nitrate, colourless, poisonous oil, b. p. 120—122°/ 
17 mm., D8 1°468, are thus isolated. The latter is converted by 
phosphoric oxide into nitroethylene (compare A., 1919, i, 307). 

Discrepancies between the properties of specimens of #-nitroethyl 
alcohol obtained by the authors and those described by V. Meyer 
and Henry have led them to examine in greater detail the action 
of silver nitrite on ethylene iodohydrin; it is found that the sub- 
stance which is thus prepared is contaminated with ethylene glycol 
mononitrite, which can be removed by careful fractionation, and 
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with ethylene glycol, which cannot be thus removed, but is readily 
eliminated by washing the product with water. Pure B-nitroethyl 
alcohol is a colourless, odourless liquid, b. p. 103°/11°5 mm., 
D13-3 1°309 ; it is miscible in all proportions with water, alcohol, and 
ether. The aqueous solution does not give a coloration with ferric 
chloride, and the ketonic form can only be detected for a few 
seconds with this reagent after cautious acidification of the sodium 
salt. Contrary to Henry’s observations, it cannot be distilled at the 
ordinary pressure, since it is thereby decomposed into water and 
nitroethylene. 

Attempts to isolate nitroacetaldehyde in substance have not 
been successful up to the present ; if, however, a mixture of B-nitro- 
ethyl alcohol and sulphuric acid is added to a boiling suspension of 
lead peroxide in water and the distillate is treated with o-nitro- 
phenylhydrazine hydrochloride, mitroacetaldehyde-o-nitrophenyl- 
hydrazone, slender, orange-red needles, m. p. 83:5°, is obtained. 


H. W. 


Preparation of Propylene. Arrnur Hetnemann (D.R.-P. 
315747; from Chem. Zentr., 1920, ii, 186).—Acetylene is caused to 
unite with methane in the presence of contact substances consisting 
of mixtures of noble metals (platinum, iridium, and palladium) 
and common metals (iron, nickel, copper, silver, aluminium). The 
technical preparation of the contact agent is effected by depositing 
the common metal, such as copper, either electrolytically or by 
purely chemical reduction of a copper salt on a porous material. 
such as pumice; the latter is placed in a solution of a noble metal 
(for example, platinous chloride), dried, and, if necessary, again 
reduced. Methane is completely utilised at 100—200° if an excess 
of acetvlene is employed. The heating may be replaced by the 
chemically active violet or ultra-violet rays, or by the silent electric 
discharge. The yield of propylene is 70% of that theoretically 
possible. H. W. 


The Action of Nitric Acid on Unsaturated Hydrocarbons. 
The Action of Nitric Acid on Acetylene. Krnnepy Josrepu 
Previte Orton and (Miss) Puytiis Vioter McKie (T., 1920, 
117, 283—296). 


Preparation of Methyl Chloride and Bromide from 
Methyl Sulphate. Cx. Boutin and L. J. Simon (Compt. rend.. 
1920, 170, 595—597).—Methyl chloride may readily be prepared 
in a very pure state and with an excellent yield by allowing methyl 
sulphate to drop into hydrochloric acid (D 17112) at about 50°, the 
change occurring being represented by Me.SO, + HCl=MeHSO, + 
MeCl. The hydrochloric acid may be replaced by a concentrated 
solution of sodium chloride, but in this case a slightly higher 
temperature is necessa 

In the same way, methyl bromide may be obtained by letting 
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methyl sulphate drop into hydrobromic acid at 45—50°, or, prefer- 
ably, into a concentrated solution of an alkali bromide, slightly 
acidified with sulphuric acid, at 30—35°. W.G 


Organic Chemical Reagents. V. The Preparation of 
Alkyl and Alkylene Bromides. O iver Kamm and ©. S. Marver 
(J. Amer. Chem. Soc., 1920, 42, 299—309).—A detailed study has 
been made of the preparation of n-butyl bromide from the corre- 
sponding alcohol by the hydrobromic acid method; addition of 
sulphuric acid to the reaction mixture was found to be of more 
value than an increase in the quantity of hydrobromic acid. The 
effectiveness of sulphuric acid does not depend entirely on the 
resulting removal of water from the reaction mixture, but is also 
to be explained by the formation of an alkyl hydrogen sulphate, 
which probably reacts more readily with hydrobromic acid; the 
effect of sulphuric acid in preventing the distillation of alcohol 
from the reaction mixture is also an important factor. 

The Norris-Bodroux method for the preparation of primary alkyl 
bromides has been modified in the following manner. The alcohol 
is treated with a 25% excess of aqueous hydrobromic acid, together 
with sulphuric acid. The mixture is heated under reflux in order 
to convert the alcohol as completelv as possible into the correspond- 
ing bromide, and the latter is then removed from the reaction 
mixture by direct distillation. Slight variations from this pro- 
cedure depend on the physical and chemical properties of the 
alcohol used or of the bromide formed in the reaction. For ex- 
ample, in the preparation of ethyl and allyl bromides, the mixture 
is not heated under reflux, because of the volatility of the former 
compound and the chemical reactivity of the latter; in the pre- 
paration of isoamyl bromide, a somewhat smaller proportion of 
sulphuric acid is used in order to prevent charring; haloids of high 
molecular weight, because of their high boiling points, are senarated 
from the reaction mixture mechanically instead of by distillation. 
Detailed directions are given for the preparation of the following 
compounds, the corresponding yields being enclosed within 
brackets: n-butvl bromide. b. nv. 101—104° (95—97%): tsoamyl 
bromide. b. vp. 116—120° (88—90%); trimethylene bromide, b. p. 
162—165° (88—95%) ; trimethvlene chlorobromide, b. nv. 142—145° 
(89%): ethvl bromide. b. p. 38—40° (90—95%); allvl bromide. 
h. p. 69—79° (92—96%) ; n-octyl bromide. b. p. 196—200° (91%); 
lauryl bromide, b. p. 175—180°/45 mm. (91%). 

The requisite hvdrobromic acid solution is conveniently prepared 
by the reduction of bromine bv sulphur dioxide in the presence of 
water ; the mixture may be utilised directly without a preliminarv 
distillation, the necessary additional quantity of sulphuric acid 
being added as concentrated acid. 

Mixtures of constant boiling hydrochloric and hydrobromic acids, 
such as are obtained when alkyl bromides are used with aluminium 
chloride in Friedel-Crafts’ reactions. may be separated readilv by 
fractional distillation. 
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Gaseous Methyl Fluoride. I. Revision of the Atomic 
Weight of Fluorine. E. Motes and T. Baruecas (J. Chim. Phys., 
1919, 17, 537—588).—The methy] fluoride was prepared either by 
heating together methyl potassium sulphate and potassium fluoride 
or by passing the vapour of methyl iodide over anhydrous silver 
fluoride at 90°. The weight of a normal litre of methyl fluoride 
was found to be 1°5454 grams, whilst measurements made at 
506-67 mm. and 253°33 mm. indicate that the departure from 
Avogadro’s law is given by 1+A=1-0181, and the coefficient of 
compressibility of methyl fiuoride is 0-000037 permm. The weight 
of a normal litre of oxygen under similar conditions was 1°4293, 
hence the molecular weight of methyl fluoride is 34°021 and the 
atomic weight of fluorine is 18°998. 

Measurements of the vapour pressure of methyl fluoride between 
—77° and —105° give as its b. p. —78°2°/760 mm. The mole- 
cular heat of vaporisation, calculated by the Clausius-Clapeyron 
formula, is A=4361 cal., and from this the Ramsay-Trouton 
constant is found to be 22:4. The critical temperature deduced by 
the Guldberg-Guve rule is 7,.=325°3°. 

In the preparation of methyl fluoride by the action of methy] 
iodide on silver fluoride. a brick-red compound is formed, which 
has the composition 2AgF,AgT. W. G. 


The Dehydrogenation of Primary and Secondary Alcohols 
by Catalytic Oxidation. General Method of Preparation 
of Aldehydes and Ketones. Cxrartes Mourev and Grorces 
Micnonac (Compt. rend., 1920, 170, 258—261).—Finely divided 
silver, deposited on asbestos by precipitation from silver nitrate 
with formaldehyde. is an excellent catalyst for the oxidation of 
primary and secondary alcohols to aldehydes and ketones respec- 
tively. The vapour of the alcohol, mixed with slightly less than 
the theoretical amount of air, is passed over the catalyst heated 
at 230—300°. In some cases the action is so intense as to cause 
very marked local rise in temperature of the catalyst, and con- 
sequent destruction of some of the products of oxidation. In this 
ease, it is better to conduct the operation in two stages. First pass 
the alcohol vapour, mixed with 40—50% of the requisite amount of 
air, over the catalyst, and then mix the issuing vapours with the 
other 50% of air and pass the new mixture over a second lot of 
the catalvst. Good results were obtained with methyl, ethyl, butyl, 
amyl, allyl, benzvl, cinnamyl, isopropyl, and secondary butyl 
alcohols by this method. W. G. 


Organic Chemical Reagents. VI. Reagents from 
” Butyl Alcohol. Rocer Apams and ©. S. Marver (J. Amer. 
Chem. Soc., 1920, 42, 310—320).—The discovery of the method 
bv which starch may be fermented to give acetone and n-butyl 
alcohol has caused the latter substance to become available in large 
quantity at a low price. The authors show it to be a valuable 
material for the preparation of n-amyl derivatives and n-hexoic 


i. 284 ABSTRACTS OF CHEMICAL PAPERS. 


acid and its derivatives. Detailed instructions are given for the 
preparation of the following substances, the yields being placed 
within brackets: m-butyl bromide (this vol., i, 282); n-butyl 
cyanide, b. p. 138—141°, from the bromide and sodium cyanide in 
aqueous-alcoholic solution (75—80%); m-valeric acid, b. p. 
183—186°, from butyl bromide and sodium cyanide, and hydrolysis 
of the crude product with sodium hydroxide (81%) ; ethyl »-valerate, 
b. p. 142—146°, from n-butyl cyanide, ethyl alcohol, and sulphuric 
acid (85—90%); m-amylamine, b. p. 102—105°, by addition of a 
solution of n-butyl cyanide in alcohol to a suspension of sodium 
in toluene (57—68%) ; m-amyl alcohol, by reduction of ethyl 
n-valerate by sodium in the presence of alcohol (56—61%); ethyl 
n-butylmalonate, b. p. 144—145°/40 mm., 235— 240°/ ordinary 
pressure, from n-butyl bromide and ethyl sodiomalonate (89—92%) ; 
n-hexoic acid, b. p. 200—205°, by hydrolysis of ethyl n-butyl- 
malonate with potassium hydroxide, acidification of the solution 
with hydrochloric acid, and subsequent distillation (74%) ; a-bromo- 
hexoic acid, b. p. 148—-153°/30 mm., by bromination of n-buty]l- 
malonic acid and elimination of carbon dioxide from the product 
(71%); a-aminohexoic acid, from the a-bromo-acid and ammonia 


(65%). H. W. 


Synthesis of Tertiary «-Keto-alcohols: Correction. 
D. Gaututer (Compt. rend., 1920, 170, 325).—It has previously 
been indicated that cyanohydrins of the type HO-CR'R*CN react 
with organo-magnesium haloids, R°M¢eX, to give a-ketonic tertiary 
alcohols, HO-CR'R2-COR? (compare A., 1911, i, 513). It has since 
been found that the main product of such a reaction is the tertiary 
alcohol, CR'R?R%-OH. Consequently, the substance previously 
described as acetyldimethylcarbinol, CH,*CO-CMe,-OH, is really 
trimethylearbinol, and the two substances described as propionyl- 
dimethylearbinol, C,H,-CO-CMe,-OH, and _ acetylmethylethyl- 
carbinol, CH,*CO- CMeEt-OH, are really dimethylethylcarbinol. 

W. G. 


Catalytic Preparation of Ethers in the Dry Way. A. 
Marte and F. pe Gopon (Bull. Soc. chim., 1920, [iv], 27, 
121—126; Compt. rend., 1920, 170, 329-—-331).—Using the 
method previously described for the catalytic preparation of ethy] 
ether (this vol., i, 6), calcined alum being the catalyst, the authors 
have succeeded in preparing a number of simple and mixed aliphatic 
ethers from the corresponding alcohols up to isoamyl alcohol. 
tsoPropyl alcohol and isobutyl alcohol only gave very small yields 
of the corresponding ethers. W. G. 


Action of Water on Methyl Chlorosulphonate. J. Guyor 
and L. J. Srmon (Compt. rend., 1920, 170, 326—328).—The action 
of water on methyl chlorosulphonate depends on the relative 
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amounts of water and sulphonate present. The action is complex 
and is regulated by three changes, thus: 


SO,Cl-OMe+ H,O=H,SO,+MeCl, 
$O,Cl-OMe+ H,O=HMeSO, + HCl, 


with which, under some conditions, are joined the actions: 


HCl+ MeOH = MeCl+H,0, 
HMeSO, + MeOH = H,SO, + MeO. 


The primary change is the one which produces methyl hydrogen 
sulphate, which is, in its turn, decomposed by an excess of water 
to give sulphuric acid and methyl alcohol. The latter change is 
limited by the reverse action, but for a large excess of water the 
proportion of methyl hydrogen sulphate remaining is small and 
independent of the amount of water. 

When the amount of water diminishes, the concentration of the 
acids becomes important, the esterification of the methyl alcohol 
becomes of main importance, and consequently a more and more 
marked synthetic production of methyl chloride occurs. W. G. 


Action of Water on Methyl Sulphate. Cu. Boutin and 
L. J. Stmon (Compt. rend., 1920, 170, 392—394).—If a large 
excess of water acts on methyl! sulphate for a relatively short time, 
a unimolecular reaction occurs, thus: Me,SO,+H,O=MeHSO,+ 
MeOH. 

If the proportion of sulphate to water is 1:10, at the end of 
twenty-four hours a second action is noticeable, Me,SO,+H,O= 
H,SO,+Me,0, and this action becomes preponderant. At the 
same time, a secondary change may occur, Me,SO,+MeOQH= 
MeHSO, + Me,O. 

Methyl sulphate is, however, soluble in water at 18° to the 
extent of 28 grams per litre, this solubility being modified by the 
accumulation of the sulphuric acid and methyl ether resulting from 
the above changes. W. G. 


The Sulphochromic Combustion of Methyl Esters. J. 
Guyor and L. J. Simon (Compt. rend., 1920, 170, 514—516).— 
The esters were oxidised by chromic anhydride in the presence of 
sulphuric acid, the carbon dioxide liberated being collected in a 
Bunte burette and measured. In some cases, the reacting mixture 
required heating in a water-bath. Satisfactory results were 
obtained with all the esters tried. The change apparently takes 
place in two stages, methyl hydrogen sulphate being first formed, 
R:CO,Me+ H,SO, —= R°CO,H+MeHSO,, and oxidation then 
occurring. 

Under similar conditions, ethyl esters undergo little or no oxida- 
tion, except in those cases where the organic acid radicle is readily 
oxidised, in which case ethyl hydrogen sulphate is formed and the 
organic acid is oxidised. 

[* 
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Substituted radicles, whether methyl or ethyl, do not undergo 
oxidation at all readily. Thus, methyi malonate is readily oxidised, 


but with methyl methylmalonate the oxidation is very incomplete. 
W. G. 


86’-Dichloroethyl Sulphide. Cuartes Sranigy Gipson and 
(Sir) Witiram Jackson Pore (T., 1920, 117, 271—278). 


A Synthesis of £f’-Dichlorodiethyl Sulphide (Mustard 
Gas). J.E. Myers and H. Srepuen (J. Soc. Chem. Ind., 1920. 39, 
65r).—By passing pure ethylene into cooled sulphur dichloride 
until no further absorption takes place, a product containing 69% 
of mustard gas with 20—25% of sulphur monochloride is obtained. 
The formation of the latter compound, together with the evolution 
of considerable quantities of hydrogen chioride, is probably due to 
the decomposition of sulphur dichloride into the monochloride and 
chlorine, which then chlorinates the mustard gas. This secondary 
reaction is best avoided by spraying the dichloride (a mixture of 
75% dichloride and 25% monochloride being most suitable) by means 
of compressed ethylene into an atmosphere of ethylene. In this 
manner, a product containing 93% mustard gas is obtained. 

A solution of sodium hypochlorite containing sodium hydrogen 
carbonate was found to remove mustard gas almost immediately 
from the surface of shells. J. K. 


8f’-Dichloroethyl Sulphide. P. Spica (Gazzetia, 1919, 49, 
ii, 299—302; Boll. chim. farm., 1919, 58, 361—363).—The author 
has prepared §§/-dichloroethyl sulphide by a method which is not 
described, but is simpler than that originally used by V. Meyer. 
This compound forms long, silky, white needles, m. p. 10—11°, 
b. p. 180—185°/20—25 ecm., 215—217° (decomp.); in the liquid 
state it has D! 1°275, and is colourless, its odour recalling that of 
garlic. It is an oxidisable compound, and on this property depends 
the use of calcium hypochlorite, potassium permanganate, etc., to 
neutralise its effects. Concentrated nitric acid acts slowly on it 
and yields varying results, but the action of 30% hydrogen peroxide 
solution in glacial acetic acid gives first the sulphoxide, 

(CH,Cl-CH,),SO, 
m. p. 50—52°, which acts as an irritant on the eyes and skin, 
especially when vaporised from solution, and afterwards the 
sulphone, (CH,Cl-CH,),SO,, m. p. 110°, which is almost non- 
volatile in a current of steam and exerts no irritating action. 

Of the various reagents proposed for the detection of B8/-dichloro- 
ethyl sulphide, the only one which is specific is sodium iodide, this 
giving the corresponding di-iodo-compound. The presence of 
vapour of the sulphide in the air may also be detected by the form- 
ation of the sulphone occurring when the air is passed through a 
glacial acetic acid solution of hydrogen peroxide (see above), and 
also by the white turbidity, due to the formation of Meyer’s non- 
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go 
, resolvable diethylene disulphide, produced when the air is passed 
se. through a narrow tube into hot sodium sulphide solution. 
tz. H. P. 
Synthetical Experiments with ££’ -Dichloroethyl Sulphide. 
id Witu1am Davies (T., 1920, 117, 297—308). ; 


isoAmylsulphonium Compounds. RupoLtrF WEGSCHEIDER 
and HELENE ScHREINER (Monatsh., 1919, 40, 325—339).—Only a 
d slight quantity of sulphonium compound was produced by the 
, interaction of isoamyl iodide with ditsoamyl sulphide for five 
le months. This was not due to steric influences, since, although the 
‘ velocities of combination of the sulphide with methyl, ethyl, and 
. isoamyl iodides diminish in the order given, that of the sulphide 
‘ with ethyl iodide is much greater than in the case of ethyl 
sulphide and isoamyl iodide. As the equation, SR'R?+R*I= 
: SR'R?RSI, shows, the speed of the reaction is primarily determined 
; by the mobility of the halogen atom (compare Carrara, A., 1895, 
' ii, 8; Strémholm, A., 1900, i, 325). In conformity with this 
: explanation, ssoamyl iodide cannot be prepared from the corre- 
' sponding chloride in the same manner as can benzyl iodide (Spath, 
A., 1914, i, 1). Double salts of trizsoamylsulphonium iodide with 
| zinc, cadmium, and mercuric iodides can, however, easily be pre- 
pared by warming mixtures of tsoamyl iodide and sulphide with 
the metallic iodide at 100°. Bistriisoamylsulphine zincrtodide, 
28(C;H,,)s1,ZnI,, has m. p. 134°; the corresponding cadmi-iodide, 
28(C;H,,)3I,CdI,, forms yellow needles, m. p. 126—127°, and is 
decomposed by hot water; the dimercuri-iodide, 38(C,H,,)3!,2Hgl,, 
forms light yellow crystals, m. p. 66—67° to a turbid liquid, becom- 
ing clear at a somewhat higher temperature. An indefinite pro- 
duct was obtained from bismuth iodide. Trizsoamylsulphonium 
iodide could not be liberated from its salts, but was probably pro- 
duced by prolonged action of the iodide on the sulphide in presence 
of molecular silver. Diethyl sulphide dimercurichloride, 
S(C,H5)2,2HgCly, 
separates from alcohol in colourless crystals, m. p. 127°, which 
are decomposed by water. J. K. 


Preparation of Acetic Anhydride. Freperick Peacock 
Leach and Tue Uwnirep Atkatt Co., Lrp. (Brit. Pat. 
137701).—Acetic anhydride is produced by the interaction of 
anhydrous sodium acetate and carbonyl chloride according to the 
equation 2CH,*CO,Na +COCI, = (CH,°CO),0+CO,+2NaCl. The 
reaction is started by suspending sodium acetate in acetic anhydride 
and adding alternately, with cooling, carbonyl chloride and sodium 
acetate, keeping the latter in slight excess, until a desired amount 
of the mixture has been produced. A portion of the liquor is then 
run off into a still, and the acetic anhydride distilled off in a 

é vacuum, whilst fresh quantities of sodium acetate and carbonyl 


chloride are added to the mixture remaining in the reaction vessel. 
G. F. M. 


I* 2 
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Preparation of Aliphatic Acids by Catalytic Oxidation of 
Primary Alcohols. A. MAILHE and I’, DE Gopon (Compt, rend., 
1920, 170, 517—519).—Primary aliphatic alcohols readily undergo 
catalytic oxidation in the presence of finely divided copper at 
260—270°, giving an appreciable yield of the corresponding acids, 
but at the-same time an important amount of the aldehyde is also 
formed. In the case of ethyl alcohol, the highest yield obtained 
was 1818 grams of acetic acid and 12 c.c. of acetaldehyde from 
100 c.c. of alcohol. W. G. 


Preparation of Aliphatic Esters. Farswerke vorm. MEIsTER, 
Lucius, & Brinine (D.R.-P. 315021; from Chem. Zentr., 1919, 
iv, 1104).—Acetylene is allowed to act on a molar mixture of fatty 
acid and alcohol in the presence of the mercury salts of mineral 
acids, preferably at an increased temperature. ‘hus, acetic acid is 
agitated with precipitated mercury oxide at 30—40° until complete 
solution is obtained, after which sulphuric acid (D 1°81) is added 
drop by drop, which causes the precipitation of mercuric sulphate 
in a finely divided condition; atter addition of ethyl alcohol, the 
mixture is heated at 70° under reflux, and, with constant agitation, 
treated with acetylene. Acetaldehyde, which is formed as a by- 
product, is separated from ethyl acetate by fractional distillation. 
Ethyl formate is obtained when the acetic acid is replaced by formic 
acid, whilst methyl propionate is prepared from methyl] alcohol and 
propionic acid. H. W. 


Preparation of a-Sulphopropionic Acid. H.J. Backer and 
J. V. Dussxy (Proc. K. Akad. Wetensch. Amsterdam, 1920, 22, 
415—416).—The general methods of Franchimont (A., 1888, 1175) 
and of Melsens, when applied to the preparation of a-sulpho- 
propionic acid, have the respective advantages of greater purity 
and better yield of the product. Both of these are conserved by a 
combination of the two processes, consisting in the addition of 
crystalline pyrosulphuric acid to propionic anhydride. An average 
yield of 0°75 mol. of acid per 1 mol. of anhydride is thus obtained. 

J. K. 


Ammonium Tetroxalate, a Product of the Decomposition 
of isoAmyl Nitrite. H. Sanpgvist and E. Mou.in (Ber., 1920, 
53, [B], 171—173).—A crystalline deposit, needles or rods, m. p. 
129-5—130-5° (decomp.), deposited on the sides of a bottle contain- 
ing commercial amyl nitrite which had become extensively decom- 
posed, was found to consist of ammonium tetroxalate. Formation 
of these crystals in similar circumstances has been observed by 
Bédtger (A., 1916, i, 2), who, however, overlooked the nitrogen 
content, and considered them to be methanetetracarboxylic acid. 

H. W. 


l-Hexylsuccinic Acid. Henry Wren and Henry Burys (T., 
1920, 117, 266—268). 


— 
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The Resolution of Racemic Acids by Optically Active 
Alcohols. I. The Resolution of r-Tartaric Acid by /-Borneol. 
Henry Wren, Howetrt Wrirrrams, and Witi1am WHaALLey 
MyppteTon (T., 1920, 117, 191—199). 


Preparation of Succinyldiacetic Esters. Ricnarp WILL- 
statteR (D.R.-P. 300672; from Chem. Zentr., 1920, ii, 338).— 
Neutral or faintly acid solutions of acetonedicarboxylic acid esters 
are submitted to electrolysis. The secondary potassium salts of 
acetonedicarboxylic acid ester are obtained by the action of 
potassium hydroxide in concentrated aqueous or in alcoholic solu- 
tion on acetonedicarboxylic esters. The dipotassium salt of ethyl 
hydrogen acetonedicarboxylate yields, on electrolysis, ethyl 
succinyldiacetate, colourless needles, m. p. 46—47°, which with 
ammonia or amines yields pyrrole derivatives, for example, 
1-methylpyrrolediacetitc ester, prisms, m. p. 164°. The correspond- 
ing methvl derivative of succinyldiacetic acid is formed less 
smoothly from methyl hydrogen acetonedicarboxylate, and is con- 
verted into dimethyl 1-methylpyrrolediacetate, needles, m. p. 
170—171°. The succinyldiacetic ester constitutes the starting point 
for the synthetic preparation of derivatives of tropine. H. W. 


The Preparation of Glyoxal by the Action of Ozone on 
Acetylene. A. Wont and K. Brivnie (Chem. Zeit., 1920, 44, 
157).—It is well known that ozone and acetvlene interact with 
explosive violence. It has now been found that when the gases 
are suitably diluted and contain a certain amount of moisture. 
interaction proceeds smoothly, with formation of a mixture of 
glvoxal and formic acid. The products are obtained as an aqueous 
solution by spraving water into the reaction vessel. The solution 
contains 1°5 to 2°0% of glyoxal. A certain amount of nitric acid 
is formed at the same time, and this must be neutralised before the 
solution is evaporated, to avoid decomposition of the glyoxal. The 
latter can be isolated by known methods, for example, as its aniline 
derivative. or can be directly converted into glycollic acid or 
ethvlene glycol. The aniline derivative, the anilide of anilinoacetic 
acid, can be used for the preparation of indigotin. E. H. R. 


Preparation of Monobromoacetone. J. D. Riepet (D.R.-P. 
298944; from Chem. Zentr., 1920, ii, 337).—Solutions of bromine 
in bromide liquors are added to hot solutions of acetone containing 
bromoacetone in bromide liquors; the latter are obtained by 
neutralising the aqueous solutions from previous preparations. 
Monobromoacetone is thus obtained in good yield and in an 
immediately pure condition. H. W. 


Preparation of Monobromo-ketones. J.D. Rrepet (D.R.-P. 
298953, additional to D.R.-P. 298944; from Chem. Zentr., 1920, 
ii, 337. Compare preceding abstract).—Solutions of bromine in 
bromide liquors are added at an elevated temperature to solutions 
of the homologues of acetone (containing the bromo-ketone) or to 
a mixture of ketones and bromide liquors; the neutralised aqueous 
solutions from previous preparations are utilised as bromide liquors. 
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The instance of bromomethyl ethyl ketone, transparent, yellow 
liquid, is cited in particular. H 

A New Hydrazone of some Monosaccharides (m-Tolyl- 
hydrazones of/-Arabinose, Rhamnose, Fucose, d-Galactose, 
and d-Mannose). A. W. van per Haar (Rec, trav. chim., 1920, 
39, 191—193).—m-Tolylhydrazine gives the following hydr- 
azones: l-arabinose-m-tolylhydrazone, prismatic needles, m. p. 
156—157°; rhamnose-m-tolylhydrazone, m. p. 134°; fucose-m-tolyl- 
hydrazone, microscopic needles, m. p. 165°; d-mannose-m-tolyl- 
hydrazone, amorphous; d-galactose-m-tolylhydrazone, needles, 
m. p. 154°. Xylose and d-fructose did not give such hydrazones, 
and the one from dextrose could not be obtained sufficiently pure. 


W. G. 


Oxidation of Sugars by Mercuric Acetate in the Presence 
of Ammonia. T. INnGvatpsen and L. Bauman (J. Biol. Chem., 
1920, 41, 147—148).—Ammonium gluconate and ammonium 
galactonate may be obtained in 50% yield by the action of mercuric 
acetate on dextrose or galactose in the presence of ammonia. 
Mannose and lactose are also oxidised by this method, but the 
ammonium salts of the acids formed have not been isolated in 
crystaliine form. J. C. D. 


The Heptoses from Gulose and some of their Derivatives. 
F. B. La Force (7. Biol. Chem., 1920, 41, 251—256).—Gulose was 
converted into a mixture of a- and B-guloheptonic acids by the 
cyanide synthesis. A mixture of the barium salts yielded on 
crystallisation rosettes of plates of the barium salt of a-guloheptonic 
acid, C,,H.,0,,Ba. 

a-d-Guloheptonic acid was a colourless syrup, which did not 
crystallise. It yielded a crystalline phenylhydrazide, ong, 
white needles, m. p. 191—192° (uncorr.), [a]? —15°38°. 

a-d-Guloheptose, C;H,,0;, obtained by reduction with sodium 
amalgam, forms rosettes of long needles, m. p. 185—-187° (uncorr.), 
[a] —65°65°. 

a-Guloheptitol, C;H,,0;, rosettes of hard prisms, m. p. 138—141° 
(uncorr.). No rotation was shown by an approximately 5% solution 
in water. 1:0624 Grams in 25 c.c. of saturated borax solution 
gave in a 4-dem. tube a, + 0-68°. 

B-Guloheptonic acid and B-guloheptose were obtained from the 
mother liquors of the barium salt of a-guloheptonic acid. On 
reduction of the syrupy B-guloheptose, another syrup was obtained, 
which, as it did not crystallise, was converted into benzylidene-B- 
guloheptitol, m. p. 260° (decomp. ). 

B-Guloheptitol, C,H,0O;, has m. p. 128—129° (uncorr.). 
0-3175 Gram in 5 c.c. of saturated borax solution showed no 
appreciable rotation in a 1-dcm. tube. J. C. D. 


The Constitution of the Disaccharides. IV. The Struc- 
ture of the Fructose Residue in Sucrose. Wattrer Norman 
Haworts (T., 1920, 117, 199—208). 
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Riochemical Synthesis of a Mannobiose. Em. Bourqustot 
and H. Hertssry (J. Pharm. Chim., 1920, [vii], 21, 81—85).— 
The enzyme seminase (A., 1900, i, 320) obtained from lucerne 
seeds, when kept for ten months in concentrated mannose solution 
containing a small quantity of toluene, converted the mannose, in 
part, into a sugar having a higher optical rotation. This sugar 
was isolated in an impure state, and appeared to be a mannobiose. 


W. P. S. 


Determination of the Value of Different Acids for the 
Liquefaction of Starch. P. Bertincer (Bull. Assoc. Chim. Sucr., 
1919. 37. 196—131).—The relative activities of hvdrochloric, 
sulphuric, and certain organic acids in producing liquefaction of 
the starch in ground cereals, under similar conditions of heating, 
are accounted for hy the different degrees of ionisation of the acids. 
See, further, 7. Soc. Chem. Ind., 1920, 244a.] J. H. L. 


Action of Saliva Ash on Starch Solution. Fr. N. Scuurz 
(Fermentforsch., 1919, 8, 72—74% from Chem. Zentr., 1920, 
i, 8—9).—In repeating Biedermann’s experiments (this vol.. i, 15) 
with saliva ash, the author has encountered the same difficulties as 
Wohleemuth and Sallinger. Since the ash was strongly alkaline 
in reaction. whilst Biedermann describes the use of a neutral or 
faintly acid ash, and, on the other hand, the dependence of diastatic 
processes on the reaction is well known, the ash was made very 
faintly acid with hvdrochloric acid. Reaction was immediately 
observed. which could he stopped by addition of an excess of the 
acid. The time of action varied between twenty minutes and 
several (generally four to six) hours. Optimum action probablv 
denends on the absolute quantitv of ash and a definite degree of 
acidity. Urine ash, when kept faintly acidic, invariably gives a 
positive result. H. W. 


Autolysis of Starch. Reply to Wohlgemuth and Sallinger. 
W. Brenermann (Fermentforsch., 1919, 3, 70—71: from Chem. 
Zentr., 1990, i. 9. Compare this vol.. i, 15).—The discordant 
resnIts obtained hy Wohleemuth (A.. 1919. i, 361) and Sallinger 
(this vol., i, 15) are explained hy the different reaction of the 
saliva ash in the various instances. The ash used by the author 
was neutral or verv faintly acidic; it now appears that this 
behaviour is exceptional. and that the hydrolysis of starch by saliva 
ash is dependent on the reaction of the latter, as is to be expected 
from the known influence of alkali on amylase action (compare 
Schulz, preceding abstract). H. W. 


Lignin. IT. Fusion of the Lignosulphonic Acids with 
Potassium Hydroxide. Max Héntaand Water Fucus (Monatsh., 
1919. 40, 341—349).—The removal of the sulphonic groups from 
the barium salts previouslv described (A., 1918, i, 375) bv fusion 
with potassium hvdroxide is only complete at 250—300°. In each 
case, protocatechnic acid is the sole product (compare Melander, 
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A., 1919, i, 473) obtained after solution of the fused mass in 
water, acidification, filtration from insoluble matter (amounting to 
about onethird of the purely organic portion of the original 
material), and extraction with ether, the quantity obtained corre- 
sponding with 13—19% of the organic portion of the original 
material. In addition, a small quantity of material is not removed 
from the aqueous solution by ether. The lignosulphonic acids are 
therefore complicated aromatic sulphonic acids containing the 
carbon skeleton of protocatechuic acid. J. K. 


Preparation of Methylamine from Ammonium Methyl 
Sulphate. Wic.iam Swrra Dennam and Lionet Freperick KNapp 


(T., 1920, 117, 236—247). 


Double Salts of Cerium Tetrachloride. F. pi Srerano 
(Annali Chim. Appl., 1919, 12, 130—136).—Owing to the 
instability of quadrivalent cerium, the tetrachloride of that metal 
has not been isolated, but Koppel (A., 1899, ii, 98) prepared stable 
double salts’ of cerium tetracMloride with pyridine, quinoline, and 
triethylamine, which he concluded to be derivatives of a hydro- 
chloroceric acid, H,CeCl,. Various new double salts of this acid 
are now described. The fetramethylammonium salt, 

CeCl,,2N(CH;),Cl, 
was prepared by adding a concentrated solution of tetramethyl- 
ammonium chloride in methyl alcohol to a solution of ceric chloride 
in the same solvent, and washing the resulting vellow, crystalline 
precipitate first with methyl alcohol saturated with hydrogen 
chloride, and then with ether. It is stable in absolutely dry air, 
but completely decomposed on exposure to moist air, and when 
dissolved in water rapidly liberates chlorine. The tetraethyl- 
ammonium salt, CeCl,,2N(C,H.),Cl, is obtained in an analogous 
manner. It is much more stable than the preceding compound, 
and is only slowly decomposed when dissolved in water. It 
liberates iodine from potassium iodide (ratio of Ce to active Cl= 
1:0°99). The caffeine salt, CeCl,(C.H,,O.N,,HC1)., forms reddish- 
orange, silky crystals which are quite stable in dry air, and only 
decompose slowly in moist air (ratio of Ce to active Cl=1:1°06). 
Theobromine hydrochloride gave a yellow, crystalline powder with 
cerium tetrachloride, the exact composition of which could not be 
determined owing to the presence of the excess of alkaloid hydro- 
chloride, but was probably CeCl,,2(C,H,O.N,.HCl). The quinine 
salt, CeCl,,2(C,,H,,0.N.,.2HCI), was obtained in large, reddish- 
orange crystals, in which the ratio of cerium to active chlorine was 


1:1, C. A. M. 


A New Method for the Preparation of Hexamethylene- 
tetramine. Warner Herzoe (Zeitsch. angew. Chem.,1920,33, 48). 
—If commercial ammonium carbonate is treated with 40% form- 
aldehyde solution, it readily dissolves, even without application of 
heat, with brisk evolution of carbon dioxide and formation of hexa- 
methylenetetramine. The solution is evaporated to dryness on a 
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water-bath under reduced pressure. and the residue is either 
sublimed in a vacuum or recrystallised from absolute alcohol. The 
amount of ammonium carbonate should be about 10% in excess of 


the theoretical quantity. A yield of about 66% is obtained. 
. W. J. W. 


Solubility of Hexamethylenetetramine. F. Urz (Siiddeutsch. 
Apoth. Zeit.. 1919, 59, 832; from Chem. Zentr., 1920, 
i, 170).—1-67 Grams of hexamethylenetetramine dissolve in 
one part of water at the ordinary temperature (D 1-0985); larger 
quantities dissolve in hot water and separate on cooling the solution. 
At the ordinary temnerature. 100 c.c. of the solvents dissolve the 
following amounts of hexamethylenetetramine, expressed in grams: 
ethyl ether. 0-06 (on warming. 0°38); trichloroethylene, 0°11; 
xvlene, 0°14; carbon disulphide, 0°17; benzene, 0-23; tetrachloro- 
ethane, 0°50: acetone, 0°65; carbon tetrachloride. 0°85; amyl 
alcohol. 1°84: absolute alcohol, 2°89; 90% alcohol, 5°58 (large 
quantities dissolved in the hot solvent separate from the cooled 
solution until the latter contains 6°4 grams); methyl alcohol, 7°25 
(in warm solution, 11:93). Chloroform is the best solvent, the cold 
solution containine 13-40 and the hot solution 14°84 grams; the 
bulk of the dissolved substance can be precipitated from its solution 
in chloroform bv addition of ether. Hexamethylenetetramine is 
insoluble in light petroleum. When obtained from solution and 
dried in the steam-oven. hexamethylenetetramine is somewhat. 
volatile with the vanour of the solvent, 18°38% of it being removed 
in forty hours. Determination of the refraction is best effected in 
aqueous methyl-alcoholic solution. HH. W. 


Metallic Compounds of Glycine and Asparagine. II. A. 
Bernarpr (Gazzetta, 1919, 49. ii. 318—325. Compare A., 1914, 
i. 1167).—The double compound of mercury aminoacetate (compare 
Ley and Kissel, A., 1899. ii, 485) and mercuric chloride, 
(NH,°CH.°CO.),.Heg,HeCl., 7.0, 

prepared from glycine and mercuric chloride in dilute alcohol at 
50—60°, forms a white. infusible precipitate, which gradually loses 
its water of crystallisation in the air. 

The double comnound of mercury asparagine and mercuric 
sulphate. [NH.-CO-CH(NH.)-CH.-CO,],He.HeSO,. forms a white, 
flocculent precipitate and decomposes. without melting, at a high 
temperature; it is rapidly decomposed in the hot by concentrated 
potassium hydroxide solution and by ammonia solution, with pre- 
cipitation of mercury in the former case and of mercuriammonium 
sulphate in the latter. 

The chromium compound of asparagine. 

[NH,-CO-CH(NH.):CH.,°CO,].Cr,H.O, 
prepared from asparagine and chromic acetate, crystallises in tufts 
of amaranth-red needles. forms an alkaline aqueous solution, and 
decomposes at ahout 200°. The nickel compound of asparagine, 
[NH,-CO-CH(NH.)-CH,-CO,1.Ni,2H,O. prepared from asparagine 
and nickel hydroxide, crystallises in blue, rectangular plates, has 
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an alkaline reaction in boiling aqueous solution, and decomposes 

at above 200°. The cobalt compound, 
[NH,*CO-CH(NH,)-CH,*CO,],Co,2H,0, 

prepared from asparagine and cobalt hydroxide, crystallises in 

amaranth-red mamillary masses, shows an alkaline reaction in 


boiling aqueous solution, and decomposes at above 200°. 
es ae 2 


Amino-acids. II. Hydroxyglutamic Acid. Henry Dryspate 
Dakin (Biochem. J., 1919, 18, 398—429).—The author has 
described previously the isolation of B-hydroxyglutamic acid from 
the products of hydrolysis of caseinogen (A., 1919, i, 150). 

Attempts to synthesise this acid by brominating the acetyl deriv- 
ative of B-hydroxyglutaric anhydride, and then acting on the 
bromo-compound with ammonia or by reducing ethyl a-oximino- 
acetonedicarboxylate, were unsuccessful. Small traces of a sub- 
stance closely resembling the desired amino-acid were obtained, after 
some difficulty, by reducing with sodium amalgam the condensation 
product of orthoformic ester and ethyl oximinoacetonedicarb- 
oxylate, and a similar result was obtained by the application of 
Strecker’s method to malic semialdehvde. More satisfactory results 
were obtained with glutamic acid (I), which was converted into 
a-carbamidoglutaric acid (IT) by the action of potassium cyanate, 
and hydantoinpropionic acid (III) was obtained from the carb- 
amido-acid by the action of hydrochloric acid. The action of 
bromine on hydantoinpropionic acid in concentrated solutions in 
glacial acetic acid gave two products. One would appear to be 
hydantoin-8-bromoprovionie acid (V) and the other hydantoin- 
By-propenvlic acid. If the action of bromine is carried out in 
presence of fuming hydrochloric acid, hydantoin-8-chloropropionic 
acid (VI) is obtained. The conversion of hydantoin-8-bromopro- 
pionic acid into the desired hvdroxvglutamic acid was not accom- 
plished with ease. On boiling with water. an unsaturated acid 
(VTT) is obtained. which, on prolonged treatment with hot barium 
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hydroxide solution, is converted into fB-hydroxyglutamic acid 
(VIII). Calculated on the original glutamic acid, the yield is 
about 2%. 

Sufficiently large amounts of the new amino-acid were not 
obtained to permit of a detailed study, but its properties are all 
similar to those of the naturally occurring acid isolated from 
caseinogen. It gives a cherry-red colour with diazobenzene- 
sulphonic acid in the presence of sodium hydroxide, which becomes 
intensely deep on warming. 

Other methods of synthesis were attempted, but were not found 
practicable. Such were bromination of benzoylglutamic acid, with 
the hope of obtaining benzoylaminoglutaconic acid by removal of 
hydrobromic acid; reduction of o0-toluidineazoacetonedicarboxylic 
ester, and of various hydrazine derivatives of that ester; condensa- 
tion of oxymethvlenehippuric ester with malonic ester; condensa- 
tion of dichloroacetal with malonic ester, followed by reactions 
analogous to Leuch’s synthesis of serine; reduction of oximino- 
glutaconic ester and of ethvl hydroxvisooxazoledicarboxylate. 

’ The following compounds are described: MHydantoin-B-bromo- 
propionic acid, C,H,0,N.Br (V), white cubes and rhombic prisms, 
m. p. 228—230° (decomp.). Hydantoin-By-propenylic acid, 
C.H,O,N. (TV), sulphur-yellow. hexagonal prisms, m. p. 222—223°, 
solid sublimate being obtained. Hydantoin-8-chloropromontc 
acid. C,A-O.,N.Cl. rectangular plates. AWydantoinacrylic acid 
(VII). C.H,O.N,. rosettes of sulphur-yellow needles. m. p. 256—258° 
(decomp.). $&-Hvdroxyglutamic acid (VIIT), C;H.O.N, passes, on 
heating, into hydroxypvrrolidonecarboxylic acid. Copper salt, very 
soluble in water, insoluble in alcohol. Strychnine salt, Co,H,,0-Nz, 
rosettes of needles. Malic semialdehvde, or 6-hydroxy-y-aldehydo- 
butvrie acid, C,H,O,, did not crystallise; its semitcarbazone, 
C5H,O,N;, forms prisms, m. pn. 211°: the p-nitrophenylosazone, 

C..H,,On,Ng, 

m. p. 297—299° (corr.). This compound was identical with the 
p-nitrophenvlosazone prepared from the aldehyde produced on the 
oxidation of the netural hvdroxyelutamic acid. 8-Hvdroxy-yy- 
diethoxybutyrie acid, C.H..0.. clear oil, b. p. 120°/5 mm.. 
Dossesses a sour odour. The nitrophenylosazone of the related 
tartronic semialdehvde, C,.H,,0,N,, m. p. 310° (corr.), forms 
rosettes of fine needles. 

B-Hydroxyglutamic acid in 4% solution in water has [a]? about 
+0°8°, but a 2% solution in hvdrochlorie acid has [a]” +16°3°. 
The rotation of the potassium salt is practically undetectable, but 
the addition of uranium nitrate renders it strongly levorotatory. 
Struchnine d-B-hudroryaqlutamate, prismatic needles, m. p. 245°, 
fal? —26-3°. Brucine d-B-hudroryqlutamate, Co.H.-O,Ne, needles, 
decomp. about 200°, [a]% —25-0°. Strychnine d-qlutamate, 
C.,Hy,0,Ne, glistening prisms, m. p. 225—230°, decomp. above 
200°, fa]? —25-5°. Brucine d-glutamate, C..H.,0,N,,5°5H.O, 
m. p. 101°, anhydrous salt, m. p. 240°, stout, prismatic needles 
with satin lustre, [a]f? —23°. Strychnine 1-aspartate, C.;H.,0,Ns, 
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fine needles, m. p. 252—255°, [a]? —28°3°. Brucine 1-aspartate, 
C.,H3,0,N3,5H.O, fine needles, m. p. 100°; anhydrous salt, m. p. 
200°, [a]? —28-4°. Strychnine 1-a- pyrrolidonecarhorylate, fan- 
shaped masses of fine needles, m. p. 245°, [a]? —26-7°. Brucine 
1-a-pyrrolidonecarborylate, well-formed prisms, m. p. 180—185°, 
decomp. above 140°, [a]? —31°5°. 

B-Hydroxvglutamic acid was isolated to the extent of 2°4% from 
gliadin and 1-8% from glutein. When administered to the 
phloridzinised dog, B-hydroxyglutamic acid yields 55—60% of its 
weight as dextrose, apparently three of its five carbon atoms being 
concerned in sugar formation. J. C. D. 


Preparation of Derivatives of Bromoacylised Carbamide 
Compounds. FarseNnrABRIKEN vorm. F. Bayer & Co. (Brit. Pat. 
132795).—On treating bromoacylised carbamide compounds with 
acvlising agents in presence of condensing agents, such as zinc 
chloride or sulphuric acid, acy] compounds are obtained which have 
a rapid but lasting sedative and soporific action. Examples are 
given of the preparation of acetulhromo-a-ethulbuturylcarbamide, 
m. p. 108—109°, from bromo-a-ethvlbutyrylearhamide (474 parts), 
acetic anhydride (1000 parts), and zine chloride (75 parts), the 
mixture being heated for one hour at 60° and then poured into 
iced water (3000 parts): of acetylhromoisovalerylcarhamide, m. p. 
108—109°, from bromo/sovalerylearbamide and acetic anhydride: 
of promionylbromo-a-ethylbutyrylcarhamide, m. p. 103°; and of 
henzoylhromo-a-ethylbutyrylcarbamide, m. p. 139—140°, sulphuric 
acid being employed as condensing agent in each of the last three 


examples. G. F. M. 


Compounds of Univalent Nickel. IIT. I. Betnucet (Gazzetta, 
1919, 49, ii. 285—293).—Repetition of the work of Moore (com- 
pare A., 1894. i. 102; 1895, ii, 168) yields the following results. 
When treated in the hot with ammonium chloride solution, ordinary 
potassium nickelocyanide reacts only in virtue of the potassium 
evanide it contains. the nickelous evanide remaining unchanged: 
K,Ni(CN), + 2NH,Cl=Ni(CN), + 2KCI +2NH,CN. With the red 
nickelocyanide (compare A., 1919, i, 526), under similar conditions, 
two distinct reactions take place: (1) An oxidation, which depends 
on the marked tendency of the red salt to undergo conversion into 
the ordinary yellow nickelocyanide, and may follow one of the two 


schemes, 4K,Ni(CN), — 3K,Ni(CN), + K,0+ NiO and 
0 
4K,Ni(CN\. —* 3K,Ni(CN), + K,0 + Ni. 


If the reaction is carried out in an inert medium or with the inter- 
vention solely of the combined oxygen of the water, as in Moore’s 
experiments, the process of oxidation should proceed mainly accord- 
ing to the second of these two schemes. (2) Precipitation of 
nickelous cyanide as a result of the action of the ammonium 
chloride on the yellow potassium nickelocyanide formed in reac 
tion (1). The oxidation (1) proceeds very rapidly, since the 
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ammonium chloride undergoes gradual hydrolysis and loss of 
ammonia, the hydrochloric acid thus liberated in the solution 
uniting with the potassium oxide tormed during the oxidation. 
‘these conclusions are completely verined by the experimental 
results. 

Moore’s supposed suboxide, Ni,O,2H,O, consists of a mixture of 
pulverulent metallic nickel with nydrated nickelous oxide, Ni0,Aq. 

T. H. P. 


Preparation of the ‘ri- and Tetra-carboxylic Esters of 
myGQraZiue aud Of Lihbyi ds-mydadrazimedicarboxylate. Ulro 
WiELS and Erich BorGwakbr (er., 1920, 53, [4], 150—153).— 
Dicarboxyethylutroamide [ethyt mtrovminodicarboxylate|, 

NO,°N(CO,Et),, 

b, p. 115—117°/14 mm., was prepared by the action ot ethyl 
chloroformate on the potassium sait of nitrourethane in boiling 
toluene solution ; attempts to reduce it to ethyl as-hydrazimedicarb- 
oxylate were unsuccessful, since ethyl imuinodicarboxylate was 
formed with zinc dust in alcoholic solution or with sodium amalgam 
in moist ether, whilst the action of stannous chloride in ethereal 
solution in the presence of hydrogen chloride yielded the iminodi- 
carboxylic ester and hydroxylamime hydrochloride. Better results 
were obtained by acting on the potassium derivative of ethyl 
benzylidenehydrazinecarboxylate with ethyl chlorotormate, wherevy 
ethyl benzylidenehydrazmedicarbozylate, CHPh:N-N(CO,Et),, 
prisms, m. p. 38—39° after softening at 37°, was obtained, which, 
when treated with phenylhydrazine in boiling aqueous-alcoholic 
solution, gave benzaldehydephenylhydrazone and etiyl as-hydr- 
azinedicarvoxylate, silvery prisms, m. p. 29—30°, b. p. 138—139°/ 
12 mm. (the hydrochloride, m. p. 83°0° [? aq.|, m. p. LO7—108° 
[after desiccation over phosphoric oxide at 30°], was analysed). 
the ester was decomposed by distillation under ordinary pressure, 
yielding ethyl s-hydrazinedicarboxylate and a reddish-brown resin ; 
it was converted by o-nitrobenzaldehyde into ethyl o-mtrobenzyl- 
idenehydrazinedicarboxylate, pale yellow crystals, m. p. 26—27°. 

Ethyl as-hydrazinedicarboxylate was treated with ethyl chloro- 
formate in dry ethereal solution, whereby a mixture of ethyl 
as-hydrazinedicarboxylate and ethyl hydrazinetricarboxylate was 
formed; the latter was transformed by the successive action of 
potassium and ethyl chloroformate in toluene solution into ethyl 
hydrazinetetracarboxylate, colourless, highly refractive, viscous oil, 
b. p. 145—146°/0°65 mm. 

The preparation of ethyl hydrazinetricarbozylate, colourless, 
highly refractive oil, b. p. 184—186°/9 mm. (slight decomp.), was 
effected by the successive action of sodium and ethyl chloroformate 
on an ethereal solution of ethyl hydrazinecarboxylate (ethyl 
s-hydrazinedicarboxylate, long needles, m. p. 131°, was simultane- 
ously formed), or by the interaction of ethyl chloroformate and 
ethyl as-hydrazinedicarboxylate. Investigation of the ester is not 
yet completed, but it has been shown that one ester group is readily 
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eliminated ; thus, aqueous potassium hydroxide solution was found 
to convert it into ethyl s-hydrazinedicarboxylate and potassium 
carbonate, 

CO,Et-N H-N(CO,Et), + H,O=CO,+ EtOH + (NH°CO,Et),, 
whilst propylamine transtormed it into a mixture of ethyl s-nydr- 
azinedicarboxylate and dipropylurethane, colourless, pleasant- 
smelling liquid, b. p. 83°/10 mm. H. W. 


Reduction of Aromatic Nitro-ccompounds by means of 
Piatuimum and Hydrogen. G. Cusmano (Annali Chim. Appi., 
1919, 12, 123—130).—Aromatic nitro-compounds in ethereal solu- 
tion are rapidly reduced to amines when shaken with platinum- 
black in an atmosphere of hydrogen. A gradual reduction through 
nitroso-compounds and hydroxylamines is thus effected in the case 
of nitroterpenes, whereas in the case of aromatic compounds only 
a mixture of amines and unaltered nitro-compounds is obtained. 
The reduction has been found to proceed as shown in the following 
equations in the case of p-nitrophenol, pnitroanisole, p-nitro- 
toluene, o-nitrotoluene, and m-nitroaniline, although sufficient 
hydrogen was supplied for the formation of the intermediate 
nitroso-compounds or B-hydroxylamines: 

3R-NO, + 3H,=2R-NO, + R-NH,+ 2H,0, 
3R-NO, + 6H,=R-*NO,+ 2R*-NH,+4H,0. 
The reduction of certain nitroso-compounds into hydroxylamines 
follows a similar course. The above-mentioned reactions do not 
agree with those obtained by reduction with ordinary chemical or 
electrochemical reagents, which proceed as follows: R-NO, — 
R:-NO—> R:-NH,O—>R:NHg,. ‘the nitroso-compounds are always 
produced in small quantity, but under favourable conditions good 
yields of the §-hydroxylamines are obtained. $-Hydroxylamines 
offer more resistance than nitrocompounds to the action of 
ordinary reducing agents, but are reduced more _ readily 
than nitro-compounds by hydrogen and platinum-black. The 
velocity of the reduction of a §-hydroxylamine depends also 
on that of its transformation into the tautomeric form 
containing nitric nitrogen, R:-NH-OH = O:NH,R. This 
transformation may become very rapid when the radicles in 
the hydroxylamine have no influence on either form, but in acid 
media, or in the presence of negative radicles tending to stabilise 
the first (aminic) form, there may be retardation of the reduction, 
so that the velocity of reduction, from being equal or superior to 
that of a nitro-compound, may become less than that of the latter. 
Preliminary experiments have shown that in the case of a mixture 
of p-nitrotoluene and azoxybenzene, the former is preferentially 
. M. 


reduced. 


Remarkable Instance of Isomerism in the Naphthalene 
Series. Hartwig Franzen and Fritz Hetwert (Ber., 1920, 53, 
[B], 319—322)—For investigation of the replaceability of the 
chlorine atoms in chloronitronaphthalenes, the authors have 
required 1-chloro-4-nitronaphthalene, pale yellow crystals, m. Pp. 
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85°, which they have prepared with difficulty in accordance with 
Atterberg’s directions, and have confirmed his results. As, how- 
ever, the yields are bad, they have also prepared it from 4-nitro- 
anaphthamine by Sandmeyer’s reaction as modified by 
Ullmann; in general, the product obtained in this manner was 
identical with that prepared by nitration of a-chloronaphthalene, 
but on one occasion, without apparent variation in conditions, the 
substance which was isolated formed yellowish-green crystals, m. p. 
60—61°, and gave analytical results agreeing with those required 
for 1-chloro4-nitronaphthalene. This is not a case of physical 
isomerism, since it is not possible to convert the more fusible into 
the less fusible substance, and since also the two substances yield 
different piperidino-derivatives, yellowish-brown needles, m. p. 
70—71°, and yellowish-brown needles, m. p. 63—64°, respectively, 
whilst also the rates of reaction with piperidine are very different 
in the two cases. As there appears to be no possible doubt as to 
the purity and uniformity of the starting materials, an instance 
of isomerism which is inexplicable by the aid of the generally 
accepted formula of naphthalene seems to be presented. Unfortu- 
nately, it has not been found possible up to the present to repeat 
the preparation of the isomeride, m. p.. 60—61°. H. W. 


Synthesis of 3:10-Dichlorophenanthrene. PauLt NyLin 
(Ber., 1920, 53, [B], 158—167).—The experiments were undertaken 
with the object of elucidating the constitution of some of the 


dichlorophenanthrenes obtained by Sandqvist and Hagelin (A., 
1919, i, 11); the substance described by these authors as I[-10 :3(6)- 
dichlorophenanthrene is found to be identical with 3:10-dichloro- 


phenanthrene. 
NO,°C,H,yC-H 

O,H,C1-C-Co,U ’ 
best obtained by heating potassium pchlorophenylacetate with 
o-nitrobenzaldehyde and acetic anhydride, filtration from acid 
potassium acetate, and dilution of the filtrate with a regulated 
amount of water, whereby the acid is precipitated as pale yellow 
cubes, m. p. 190°2—190-°7° (corr.). (The ammonium salt, yellow, 
lustrous needles, bartwm salt, yellow cubes, and calcium salt, prisms, 
are described.) Further dilution of the filtrates mentioned above 
yields a further precipitate, from which allo-a-p-chlorophenyl-o- 
Noy-C,Hy CH 2 ‘ 

CO 1p H-C-C, HCY’ m. p. 148-5—150° (corr.), 
is isolated. The substance is characterised as the allo-acid by its 
lower melting point, the greater solubility of its salts (the 
ammonium salt is described), its non-isomerisation by iodine, its 
sensibility to the action of light, and the formation of a compound 
with aniline, yellow needles, m. p. 124°. 

a-p-Chlorophenyl-o-aminocinnamic acid is formed in a yellow and 
a colourless modification, both of which have m. p. 224°, by the 
reduction of the nitro-acid with ferrous sulphate and ammonia (the 
hydrochloride, sulphate, and ammonium, calcium, and barium salts 
are described), and is transformed by acetic anhydride in the 


a-p-Chlorophenyl-o-nitrocinnamic acid, is 


mtrocinnamic acid, 
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presence of concentrated sulphuric acid into f-p-chlorophenyl- 
carbostyriu, long, colourless needles, m. p. 258°5—259°5° (corr.). 
Diazotisation converts the aminoacid into a-p-chlorophenyl-o- 
diazocmnamic acid, yellow flocks, which are stable at the ordinary 
temperature but explode at 101°, from which 3-chlorophenanthrene- 
10-carboxylic acid, colourless needles, m. p. 301:5—302°5°, is best 
obtained by the use of copper powder (the calcwwm, barwm, copper, 
tron, and silver salts are described). Distillation under diminished 
pressure effects the partial conversion of the acid into 3-chloro- 
phenanthrene, m. p. 80—81°, whilst oxidation with chromic acid 
converts it into 3-chlorophenanthraquinone, yellow needles, m. p. 
264°5—265° (corr.) (compare Sandqvist and Hagelin, doc. cit.). 
Ethyl 3-chlorophenanthrene-10-carbozylate crystallises in long, 
colourless, shining needles, m. p. 94°5—95°, and is converted by 
hydrazine hydrate into the corresponding hydrazide, m. p. about 
2/0°, which, with benzaldehyde and acetone, respectively, yields 
the corresponding benzylidene derivative, colourless, prismatic 
needles, m. p. 248—249° (corr.), and isopropylidene derivative, 
long, colourless needles, m. p. 243—245° (corr.). Diazotisation of 
the hydrazide is best effected by nitrous fumes, and yields the corre- 
sponding azide, m. p. about 96° (decomp.). The latter is con- 
verted by boiling absolute alcohol into 3-chloro-10-phenanthryl- 
urethane, C,,H,Cl-NH°CO,Et, colourless, slender needles, m. p. 
197°5° (corr.) after previous softening, which, on treatment with 
boiling concentrated hydrochloric acid, yields 3-chloro-10-amino- 
phenanthrene, pale yellow prisms and needles, m. p. 141°2—142-2° 
(corr.). [The Aydrochloride, m. p. about 230°, and the mono- 
benzoyl derivative, colourless, silky needles, m. p. 257°5° (corr.), 
are described.| Diazotisation of the amine and treatment of the 
yellow diazonvwm compound with cuprous chloride leads to the 
formation of 3:10-dichlorophenanthrene, colourless, slender needles, 
m. p. 117—117-5° (corr.), in rather poor yield. H. W. 


Constitution of Two Series of Doubly Substituted 
Phenanthrene Derivatives. 3: 9-Dibromophenanthrene. 
Hakan Sanpgvist (Ber., 1920, 58, [B], 168—171).—In previous 
communications, several disubstituted phenanthrenes have been 
described in which one substituent is present in the bridge (say in 
position 10), the other in position 3 or 6; two genetic series have 
thus been prepared, which have been provisionally designated I 
and II. The allocation of the annexed formule to the members 

of the two series is rendered 

R R difficult, since the atom in the 

J ™ J ™, bridge is affected by oxidation, 

. i ae ee a - and the frequently assumed 
St a a , >< X33 aliphatic character of the 

K, , linking in the bridge is not 
such as to allow the ready 
replacement of the substituting atom by other groups. The 
synthesis of 3:10- -dichlorophenanthrene by Nylén (preceding 
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abstract) has, however, shown that this substance is identical with 
[I-10 : 3(6)-dichlorophenanthrene obtained by Sandqvist and 
Hagelin (A., 1919, i, 11), so that all derivatives belonging to the 
I series are 10:6(=9:3)-compounds, whilst those belonging to the 
II series are 10:3(=9 : 6)-substances. 

Potassium 10-bromophenanthrene-6-sulphonate is converted by 
phosphorus pentabromide into 10-hromophenanthrene-6-sulphonyl 
bromide, yellow prisms, m. p. 202—203° (slight decomp.), which 
is converted by further action of the same reagent into 3:9-dt- 
hromophenanthrene, pale yellow needles and prisms, m. p. 
143—143°5°. Chromic acid converts the latter into 3-bromo- 
phenanthraquinone. H. W. 


The Acenaphthene Series. I. Fritz Mayer and WALDEMAR 
Kaurmann (Ber., 1920, 58, [B], 289—-298).—The experiments were 
undertaken with the twofold object of preparing technically valu- 
able derivatives of acenaphthene and of synthesising aceace- 

naphthene (annexed formula) ; the latter purpose has 
not been effected up to the present. 

Dibromoacenaphthene tetrabromide, colourless - 
crystals, m. p. 179—180°, is prepared by the addition 
of a solution of bromine in chloroform to a boiling 
solution of acenaphthene in the same solvent; it is 
converted by boiling concentrated alcoholic potassium 
hydroxide solution into tetrabromoacenaphthene, 

orange crystals, m. p. 180—181°. 

5-Ethylacenaphthene is obtained as an oil, b. p. ca. 166°/ 
20 mm., 310°/atmos. pressure, by the action of ethyl bromide on 
acenaphthene in the presence of aluminium chloride. The corre- 
sponding picrate forms red crystals, m. p. 95—-96°. The constitu- 
tion of the hydrocarbon is deduced from its oxidation through 
4-ethylnaphthalene-1 :8-dicarhorylic anhydride, m. p. 180°, to the 
previously described anhydride of naphthalene-1 :4 : 8-tricarboxylic 
acid, m. p. 248°. Bromination of 5-ethylacenaphthene gives a 
yellow oil, b. p. above 170°/vac., which remains unchanged when 
hoiled with an excess of alcoholic potassium hydroxide solution. 
Distillation of 5-ethylacenaphthene with zine dust yields 
acenaphthylene. 

5-Chloroacetylacenaphthene, m. p. 104°, is prepared by the 
action of chloroacetyl chloride on the hydrocarbon in the presence 
of aluminium chloride. Nitration of 5-acetylacenaphthene by 

nitric acid (D 1°39) in the presence of glacial acetic 
acid gives ?itro-5-acetylacenaphthene, m. p. 204°. 
Pvridino-4 :5-acenavhthene has m. p. 60—61°, whereas 
Zinke and Raith (this vol., i, 89) give 67°. 
5-Nitroacenaphthene-1 :2-quinone (annexed formula), 
slender, yellow needles, m. p. 199°, is prepared by the 
nitration of acenaphthenequinone by concentrated 
sulphurie acid and nitric acid (D 1°51). (The mono- 
and di-phenylhydrazones form dark reddish-brown needles, m. p. 
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186°, and darker crystals, m. p. 148°, respectively.) The quinone 
is oxidised by sodium dichromate in the presence 
of glacial acetic acid to 4-nitronaphthalene-1 : 8-di- 
carboxylic acid, the anhydride of which has m. p. 
220°. Concentrated potassium hydroxide solution 
converts the nitroquinone into 4(?5)-nitronaphth- 
aldehydic acid (annexed formula), m. p. 245—247°. 
5 :6-Dinitroacenaphthene-1 :2-quinone, m. p. above 
300° (slow decomp.), is prepared by the more energetic nitration 
of acenaphthenequinone, and is oxidised by sodium dichromate in 
boiling glacial acetic acid solution to the anhydride of 4:5-dinitro- 
naphthalene-1| :8-dicarborylic acid, m. p. above 300°; the latter 
substance (m. p. 310°) appears also to be formed by the oxidation 
of 5: 6-dinitroacenaphthene. a. W. 


Preparation of Aromatic Nitro-compounds of Retene and 
its Homologues. Rosert Arnor (D.R.-P. 315623; from Chem. 
Zentr., 1920, ii, 188—189).—Retene or retenequinone, or a resin 
oil of high boiling point, particularly tar tallow, is treated with 
nitric acid (D greater than 1°43) in the presence or absence of 
fuming sulphuric acid. Dinitroretene, from retene or tar tallow 
and red, fuming nitric acid or concentrated nitric acid 
(D 1°48—1-52) at 15°, forms a lemon-yellow, flocculent precipitate; 
the diazonium compound derived from the corresponding amine 
vields azo-dyes with suitable components. Dinitroretenequinone, 
from the quinone, gives an olive-green solution in alcoholic alkali, 
which becomes red when warmed and green again when cooled: 
the hot alcoholic solution of dinitroretenequinone becomes red on 
addition of alkali. Nitroretenesulphonic acid, from retene, 20% 
oleum, and nitric acid, forms a yellowish-brown precipitate. 

H. W. 


Fluidities and Volumes of some Nitrogenous Organic 
Compounds. Evcene C. Binenam, Henry S. van Keioosrer, and 
Water G. Kietnspenn (7. Phusical Chem., 1920, 24, 1—20. 
Compare A., 1910, ii, 395).—The liquids examined were very care- 
fully purified, and their corrected hoiling points are recorded, as 
follows: henzonitrile 190°7°, o-toluidine 198-2°, aniline 182°7°. di- 
ethvlaniline 212°. dimethvlaniline 192-37° (m. p. 2°1°), ethylaniline 
903-6°, methylaniline 194°7°, and nitrobenzene 909-3°: these differ 
in many cases from the generally accepted values. The density 
and viscosity have heen determined at intervals of 10° over the 
temnerature range 0—100°. The exnerimental results show that 
aniline is considerablv associated: suhstitution of crovns in the 
benzene nucleus has but little effect on the association, whilst 
successive substitution in the amino-group reduces the association 
progressively. The atomic constant for nitrogen in aniline at a 
fluiditv of 200 is 3°4, but it remains an open question whether it 
has the same value in nitriles and nitro-compounds. Mixtures of 
aniline and dimethylaniline follow the additive fluidity rule fairly 
closely, J. F. &. 
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Trisulphanilic [Aniline-2 : 4 :; 6-trisulphonic] Acid. S. C.J. 
OuivieR (Rec. trav. chim., 1920, 39, 194—199).—When aniline- 
p-sulphonic acid (100 grams) is heated with 600 c.c. of a mixture 
of one part of phosphoric oxide and three parts of sulphuric acid 
at 180° for eight hours, anéline-2 : 4 : 6-trisul phonic acid is obtained 
and isolated as its bariwm salt, [C,H.(NH.)(SOs;)3],Bag+10H.O. 
The free acid crystallises with 4H.O, is very hygroscopic, and gives 
a sodium salt, NH.*C,H,(SO,Na)s,2H.O; a potassium salt, 
NH.,°C,H.(SO,K)3,H.O, and a potassium hydrogen salt, 

NH,-C,H.(SO.K),*SO,H. 

When the acid is diazotised in acid solution with potassium 
nitrite, or when its potassium salt is diazotised by a current of 
nitrogen trioxide, it gives a stable diazo-salt, potassium diazo- 
henzenetrisul phonate, (S0K),CHs<oo 
decomposed in Gattermann’s reaction, giving 1-chlorohenzene- 
9:4:6-trisulphonic acid, yielding an acid chloride, C,H,Cl(SO.C1)s, 
m. p. 171—171-5°, which, when heated in a sealed tube with phos- 
phorus pentachloride at 200—210° for three hours, yields 1:2:4:6- 
tetrachlorobenzene. 

If anilinetrisulphonic acid itself is diazotised in alcoholic solu- 
tion with nitrogen trioxide, it yields, after distilling off the alcohol 
under reduced pressure, diazohenzenetrisul phonic acid, 

SLC, (89,BDy 

3' 

which, when boiled with alcohol, gives benzene-1 :3 :5-trisulphonic 


acid. W. G. 


which is only slowly 


Preparation of Condensation Products from Form- 
aldehyde and Primary Aromatic Amines. ALEXANDER M. 
Nastuxkov and Peter M. Cronererc (D.R.-P. 308839; from Chem. 
Zentr., 1918. ii, 999-—_1000).—Primary aromatic amines are treated 
with formaldehyde, preferably in slight excess. in the presence of 
boiling dilute mineral acids, such as hydrochloric or sulphuric 
acid; the theoretical yields of amino-bases, free from oxygen and 
resin and of constant m. p., are thus obtained, which develop on 
the fibre azo-dyes of red, Bordeaux-red, khaki-brown, or yellow 
shades. The colours obtained are fast to alkalis. acids, and 
washing. The amino-hase from o-toluidine, formaldehyde, and 
sulphuric acid is an amorphous, pale yellow precipitate, m. p. 
110—111°. Formaldehyde yields with aniline an amorphous, 
brownish-yellow hase, m. p. 114—-115°, with technical xylidine a 
hase, m. p. 58°5—59-5°. with o-anisidine an amorphous, pale 
vellow compound, m. p. 133—134°, and with m-toluidine a hase, 
m. p. 169—170°. H. W. 


Molecular Organic Compounds. III. M. Grva and 
F. Cuercnt (Gazzetta, 1919, 49, ii, 264—-285. Compare A., 1917, 
1, 386).—Investigations have been made on the binary systems 
formed by diphenylamine with o-nitrophenol, s-trinitrophenol, azo- 
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benzene, n-cety] alcohol, 2:4-dichloroaniline, s-trichlorophenol, and 
benzophenone. . 

The system diphenylamine—o-nitrophenol exhibits a single eutectic 
point at the concentration 51% of the nitrophenol and the m. p. 
21°6°. The fused mixtures of the two components show clearly 
the general phenomenon observed with mixtures of diphenylamine 
and aliphatic or aromatic nitro-compounds (compare Ciusa and 
Vecchiotti, A.. 1912, i, 755; Pushin and Grebenschtschikov, A., 
1913, ii, 105; Tinkler, T., 1913, 108, 2171; Giua, A., 1915, i, 659; 
1916, i, 205; Gomberg and Schoepfie, A., 1917, i, 551), the addition 
of a small proportion of o-nitrophenol sufficing to impart an intense 
red coloration to diphenylamine. 

The results obtained with the system diphenylamine—s-trinitro- 
phenol indicate the formation of a compound which contains the 
components in the molecular ratio 1:1, and dissociates on 
melting. The intense red coloration persists even after solidifi- 
cation of the mixtures, but graduallv changes to a greenish-yellow, 
which is still evident after the solid mass has remained for some 
davs at about 25° (compare Walker, T., 1896, 69, 1341). 

The svstem dinhenylamine—azobenzene exhibits only one eutectic 
point. The addition of azobenzene in small proportion to diphenyl- 
amine results in an intense dark red coloration, but the formation 
of an additive compound is excluded. The auxochrome group, 
‘N:N-, of the azobenzene functions, as regards colour, quite 
similarly to the nitro-group. 

Cetyl alcohol, 2:4-dichloroaniline, and s-trichlorophenol show no 
peculiarities in their behaviour towardsdiphenylamine, the solidifi- 
cation curves possessing one eutectic point in each case. In the 
cetyl alcohol svstem. the solidifving point of diphenvylamine is 
lowered from 53°1° to about 38° by addition of 68°99% of the 
alcohol; mixtures of the two compounds in the hot form pale 
yellow solutions. For the system diphenylamine—2 : 4-dichloro- 
aniline, the eutectic corresponds with the concentration 44% of the 
aniline, and melts at about 44°; fused mixtures of the two 
components are colourless. 

Benzophenone and diphenylamine combine in the molecular pro- 
portions 1:1 to form a pale yellow additive compound, m. p. 
30°85°, which must be classed with the:molecular compounds con- 
taining auxochromes (compare Kauffmann, “Die Valenzlehre.” 
Stuttgart, 1911, 509). The eutectic between the additive compound 
and diphenylamine has m. p. about 28°7°, and that between the 
compound and benzophenone m. p. about 24°. =. ss 


Derivatives of Quadrivalent Nitrogen. Heinrich WiEeLanD 
and Kart Rortu (Ber., 1920. 58, [BR]. 210—230).—The behaviour 
of diphenylnitric oxide (Wieland and Offenbicher, A., 1914, i, 955) 
towards other radicles, such as nitric oxide, nitrogen peroxide, tri- 
phenylmethyl, and a derivative of diphenylnitrogen, has been 
investigated, and the unstable di-p-tolvlnitric oxide has been pre 
pared and examined in a similar direction, 
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Diphenylhydroxylamine is prepared by a slight modification of 
the method of Wieland and Roseeu (A., 1912, 1, 253), and is trans- 
formed into diphenylnitric oxide, m. p. 64° (compare Wieland and 
Offenbacher, loc. cit.), which, when quite pure, can be preserved in 
ethereal solution during twenty-four hours without undergoing 
alteration. When its ethereal solution is treated with nitric oxide 
at 0°, a mixture of p-nitrodiphenylnitrosoamine and diphenyl- 
nitrosoamine is formed. Apparently the first stage of the reaction 
consists in the addition of nitric oxide to yield the compound 
O:NPh,*N:O (which is analogous to N,O3); this probably is con- 
verted successively into the isomeric diphenylnitroamine and pnitro- 
diphenylamine, Ph,N-NO, —> NO,°C,H,NHPh; the secondary 
amine is then converted into its nitroso-derivative according to the 


scheme : 


NO,*C,H,-NHPh + O:NPh,*N:0 —> 
NO,"C,H,-NPh:NO + Ph,N-OH. 


The diphenylamine, which is isolated as its nitroso-derivative, is 
formed by the auto-decomposition of diphenylhydroxylamine. That 
a compound analogous in its action to nitrogen trioxide is actually 
formed is shown by the fact that if the experiment is repeated in 
the presence of diphenylamine or di-ptolylamine, the nitroso 
derivatives of these substances are formed in large quantity. 
Diphenylnitric oxide reacts with triphenylmethyl] to yield the 


compound, Ph,N-O-CPh;~ ~ \Noph,, m. p. 160°, the constitution 


of which is deduced from its catalytic hydrogenation to diphenyl- 
amine and the carbinol of Ullmann and Borsum’s “ hexapheny]l- 
ethane,” which Tschitschibabin (A., 1905, i, 125) has shown to be 
p-benzhydryltetraphenylmethane. The course of the reaction is 
remarkable, since the simple additive product first formed appears 
to be so strongly unsaturated that it combines with a second mole- 
cule of triphenylmethy] ; the hydrogen which is thus liberated reacts 
with a second molecule of diphenylnitric oxide, so that the mole- 
cular ratio 1:1 is preserved, as is experimentally demonstrated to 
be the case. 

Di-p-tolylnitric oxide, red needles, m. p. 59—60°, is prepared by 
oxidising di-p-tolylhydroxylamine (Wieland and Roseeu, A., 1915, 
i, 797) with dry silver oxide; even when placed in a vacuum and 
removed from light, the substance cannot be preserved for more 
than three hours; after a few hours it yields a dark, semi-crystal- 
line mass, from which di-p-tolylamine can be extracted. With 
nitric oxide it yields a pale yellow, crystalline, somewhat unstable 
compound, C,,H,,0,N;, m. p. 93°, which is not identical with 

o-nitroditolylamine; the substance 

Me f=. could not be reduced to ditolyl- 

=N-C,H,°CH, | hydrazine or ditolylamine and 

NO,/ \=/ ammonia, so that it is not ditolyl- 
° nitroamine. It is provisionally 

assumed to have the annexed formula. 
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Di-p-tolylhydrazine is converted by nitrogen peroxide into 
2: 2/-dinitrodi-p-tolylamine, cinnabar-red needles, m. p. 192—193° 
(decomp.). 

Di-p-mtrophenylmtric oxide, (NO,°C,H,).N:O, dark red 
crystals, is prepared by the action of nitrogen peroxide on dipheny]- 
nitric oxide, or, more conveniently, on diphenylhydroxylamine. It 
has m. p. 109° (decomp.) and is remarkably stable, since it can be 
preserved without change during three months. Its formation 
probably occurs according to the scheme: Ph,N:O0+NO,— 
O:NPh,-NO, —> NO,°C,HyNPh-OH —> NO,°C,HyNPh:O — 
(NO,°C,H,)*NPhO-NO, — 

(NO,°C,H,),.N-OH —> (NO,°C,H,).N°0. 
It is reduced by stannous chloride and hydrochloric acid to 
4:4/-diaminodiphenylamine, and by phenylhydrazine to di-p-nitro- 
phenylhydrozylamie, orange-yellow needles, m. p. 90° (decomp.) ; 
the latter is markedly acidic in character and yields two series of 
salts, giving, for example, with an ethereal solution of pheny|- 
hydrazine a pale orange compound, m. p. 126° (decomp.), and with 
aqueous ammonia or with alkalis intensely deep blue solutions. 
The use of phenylhydrazine as a reducing agent in this connexion 
is of particular interest, since other agents transform the oxide 
directly into the secondary amine. Di-p-nitrophenylnitric oxide 
reacts with nitric oxide to yield a substance which has all the 
properties expected of di-p-nitrophenylnitroamine ; it is, however, 
decomposed by crystallisation from ethyl acetate, yielding 4: 4/-di- 
nitrodiphenylamine, m. p. 213—215°; it combines with tripheny]l- 
methyl to yield NN-di-p-nitrophenyl-O-triphenylmethylhydrozyl- 
amine, (O,.N*C,H,).N-O-CPhg, pale yellow, rhombic platelets, m. p. 
180° (decomp.), which is reduced by hydrogen in the presence of 
palladium-black to 4:4/-diaminodiphenylamine and _ triphenyl- 
carbinol. 

Diphenylnitric oxide is remarkably stable towards water and 
alkalis, but is rapidly converted by 2NV-hydrochloric acid into 


diphenylamine and quinoneanil oxide, ort S=NEn2, shining 


prisms with a pale brown surface coloration, m. p. 142° (the latter 
is reduced by zinc dust in glacial acetic acid solution to phydroxy- 
diphenylamine, which is converted by dry silver oxide into quinone- 
anil, m. p. 98°). For some unexplained reason, ethereal solutions 
of diphenylnitric oxide occasionally undergo the same change 
spontaneously. 

The stability of the diarylnitric oxide diminishes from the dinitro- 
phenyl! through the pheny] to the di-ptolyl derivative; the stability 
of the di-p-anisyl compound described by Meyer and Gottlieb 
Billroth (this vol., i, 38) is therefore remarkable. 7 


The Transformation of Dinitrophenolsulphonic Acids 
into Picric Acid. M. Marguryrot, P. Carrt, and P. Lorietrre 
(Bull. Soc. chim., 1920, [iv], 27, 140—143).—The transformation 
of 2:6-dinitrophenol-p-sulphonic acid into picric acid is more rapid 
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than that of the 2:4-dinitrophenol-o-sulphonic acid. It is thus 
preferable, in the manufacture of picric acid, to use a sulphonated 
phenol mixture containing the maximum amount of phenol-2 : 4-di- 


sulphonic acid. W. G. 


The Preparation of Picric Acid bythe Process with Nitric 
Acid using Nitric Acids of Different Concentrations. M. 
MarQuEyRoL, P. Carre&, and P. Lorierre (Bull. Soc. chim., 1920, 
[iv], 27, 143—148).—By arranging completely to utilise the nitric 
acid used, it is possible to obtain good yields of picric acid by 
sulphonating 100 grams of phenol with 350 grams of 92°5% 
sulphuric acid, heating the mixture on a water-bath for three 
hours, and then nitrating the mixture with five molecular propor- 
tions of nitric acid (D 1-273). Under laboratory conditions, it does 
not seem possible to use less than these proportions of sulphuric and 


nitrie acids. W. G. 


Equilibrium Diagrams of Binary Mixtures of Picric Acid, 
Trinitrotoluene, Dinitrotoluene, and Mononitronaphthalene. 
A. Wocrinz and P. VAri (Z. ges. Schiess. wu. Sprengstoffw., 1919, 
14, 249—251, 267—-270; from Chem. Zentr., 1920, i, 115).—The 
cooling curves have been deduced from experiments performed in a 
special type of apparatus, which is fully described, and is 
designed to secure closely similar external conditions. The curves 
are given for the systems: picric acid—dinitrotoluene, tri- and di- 
nitrotoluenes, trinitrotoluene—nitronaphthalene. H. W. 


Modern Shattering Nitro-explosives. C. F. van Duin and 
B. C. Rorrers van Lennep (Rec. trav. chim., 1920, 39, 145—177). 
—The authors have examined nineteen nitro-compounds of different 
types, capable of being used as explosives, to determine their 
stability, temperature of explosion, and sensitiveness to mechanical 
shock, and thus to determine the influence of constitution on these 
properties. 

For the stability test, the Dutch method has been used, which 
consists in heating 10 grams of the substance in a special flask at 
95° first for three hours, and if no decomposition occurs, for eight 
hours per day up to a period of thirty days. Under these condi- 
tions, trinitrophenylmethylnitroamine, trinitroaminophenol, tri- 
nitroaminoanisole, trinitroaminophenetole, trinitro-m-phenylene- 
diamine, trinitromethylnitroaminophenol, aminotrinitrophenyl- 
methylnitroamine, hexanitrodipheny] sulphide and sulphone, and 
dipicrylamine stood the test. Tetranitroaniline showed marked 
decomposition after twenty-six hours at 60°, whilst tetranitro- 
phenylmethylnitroamine was even less stable, the substance con- 
taining the most active nitro-group being thus the least stable. 
Tetranitrophenol showed signs of decomposition after four hours 
at 70°. In general, the 2:3:4:6-tetranitro-derivatives decompose 
rapidly either at high temperatures or at the ordinary temperature, 
this being probably due to the splitting off of the nitrogroup in 
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position 3. Stettbacher’s view (compare Z. ges. Schiess. wu. Spreng. 
stoffw., 1916, 11, 114) that the nitrous acid evolved in the decom- 
position of tetranitroaniline comes from an action between the 
amino- and the o-nitro-groups is incorrect. The instability of sub- 
stances with mobile nitro-groups is due to these mobile groups, and 
a methylnitroamino-group also exerts an unfavourable influence 
on the stability of a compound. 

In determining the temperature of explosion, it is advisable to 
determine the figure by two methods, one in which the tempera- 
ture is raised above 100° by 20° a minute, and the second in which 
it is only raised 5° a minute, in order to get a correct idea of the 
behaviour of the explosives. There is apparently no definite 
relationship between the explosion temperature and the stability 
of a compound. In the case of substances which decompose at 
their melting point, the decomposition and explosion temperatures 
are generally almost equal. 

For testing such nitro-explosives for their sensitiveness to shock, 
the authors find Kast’s method (compare Z. ges. Schiess. u. Spreng- 
stoffw., 1909, 4, 263) quite satisfactory. The introduction of a 
methylnitroamino-group or of a fourth nitro-group notably in- 
creases the sensitiveness to shock, whilst an amino-group lowers it. 
The etherification of a phenol diminishes its sensitiveness. Apart 
from the nature of an entrant group, its mobility, in the case of 
highly nitrated substances, exerts a marked influence, mobility 
increasing sensitiveness. The replacement of a fixed nitro-group by 
a mobile group produces a remarkable influence on the sensitive 
ness, as is shown by a comparison of dipicrylamine with 
2:4:6:2/:3/:4/-hexanitrodiphenylamine. W. G. 


Esters of N-Arylsulphonyl-N-alkylaminoaryl Esters. E. 
Reser and J. Srecwart (U.S. Pat. 1316804).—N-Toluene- 
sulphonyl-p-aminopheny] toluenesulphonate (A), 

C,H,Me-SO,°0-C,H,-NH-SO,°C,H,Me, 

is dissolved in aqueous sodium hydroxide, and, on cooling the hot 
solution, the sodio-derivative crystallises. This is converted almost 
quantitatively into the N-methyl derivative of A, needles, m. p. 
162°, by heating for several hours at 100—120° with methyl 
chloride and methyl alcohol. Other alkylating agents may be 
used, such as ethyl haloids (m. p. 117°), allyl bromide (m. p. 113°), 
ethylene dibromide, or benzyl bromide (m. p. 142°), with alcohol 
or water as diluent (the m. p. of the derivative of A produced is 
given in brackets). Corresponding derivatives of o- or m-amino 
phenol, or of the aminonaphthols and their substitution products, 
which are substituted in the amino-group by an arylsulphonyl 
radicle and in the hydroxyl group by an acyl radicle, can also be 
easily alkylated. CuemicaL ABSTRACTS. 


Catechol. Brnno Exsner (Monatsh., 1919, 40, 361—362).—At 
dilutions not greater than 1%, with excess of cold barium hydr- 
oxide solution, catechol gives a precipitate of a very sparingly 
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soluble bartwm salt, C,H,O,Ba,3$H,O, in the form of silver-grey 
leaflets with a pearly lustre. Since resorcinol and quinol do not 
give such a precipitate, the reaction is suggested as a means of 
separation, which is probably superior to that which depends on 
the use of benzene. J. K. 


Constitution of Cholesterol. A. Winpaus (Nachr. K. Ges. 
Wiss. Géttingen, 1919, 237—254; from Chem. Zentr., 1920, i, 82). 
—The author gives a general account of the investigations which 
have, in part, served to elucidate the constitution of cholesterol. 
In comparison with the formule of the original communications, 
the present formule are increased by the addition of two atoms of 
hydrogen, since this alteration has been shown to be necessary for 
the acid, C,,H,,0O3, obtained by the oxidation of cholestenone by 
potassium permanganate (compare A., 1917, i, 265). If the pres- 
ence of an octyl radicle (Windaus and Resau, A., 1913, i, 615) be 
regarded as established, the constitution of cholesterol may be 
expressed by formula I: 


CH, 


2 


CHMe,[CH,],"CH Me 


4 
MeHC CH, 
HC  CH-CH,-CHMe-[CH,],"°CHMe, 


OH:CH CH 
(I) (11) 


Two saturated ring systems must be present in the residue which 
contains ten carbon atoms, and these probably have certain carbon 
atoms in common with the rings of formula 1. Although complete 
evidence with regard to certain details is lacking, it is possible to 
put forward a constitutional formula which gives an approxi- 
mately accurate picture of the arrangement of the carbon atoms. 
A possible constitution is shown by formula II. BB. W. 


Solubility of Microbic Acid [p-Chlorobenzoic Acid]. 
R. Orro (Konserven Zeit, 1917, 18, No. 1; Landw. Jahrb., 52; 
Erg. Bd. 1, 85—86; from Chem. Zentr., 1919, iii, 1052—1053). 
—The solubility of jchlorobenzoic acid is given by Seeger as 
1:2500 and by Beilstein as 1:5288; the author finds the acid to 
be much more sparingly soluble than these figures would indicate, 
and that 25,000 parts of water do not completely dissolve 1 part 
of it. Failure to detect the presence of p-chlorobenzoic acid in 
alcohol-free fruit juices which have been treated with microbin is 
therefore readily explicable. H. W. 
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Catalytic Preparation of Amides. A. Maitue’;and (Mmz) 


BELLEGARDE (Caoutchoue et Guttapercha, 1919, 16, 9947—9948;. 


from Chem. Zentr., 1919, iii, 952).—Although aromatic amines 
react readily with aliphatic and aromatic acids to yield substituted 
amines, the esters, such as methyl benzoate, can be boiled with 
aniline for a protracted period without forming an appreciable 
amount of the amide. It is now shown that substituted amines 
may be readily produced when an equimolecular mixture of ester 
and amine is allowed to react in the presence of aluminium oxide 
or thorium oxide at 480—490°. Amides, but not nitriles, are 
obtained when a mixture of ammonia and the vapour of an acid 
anhydride is passed over the same catalysts at 450°, and a similar 
change is observed when an ester is used in place of the anhydride. 
At a higher temperature, larger amounts of nitriles are produced 
in certain circumstances. The following examples are cited. 
Benzanilide is prepared from aniline and methyl or ethyl benzoate, 
the yield being 40—50% of the quantity of ester used; the three 
isomeric benzotoluidides from benzoic ester and the requisite tolu- 
idine; benzocycloherylamide, Cg,H,,*NH-COPh, m. p. 153°, from 
methyl benzoate and cyclohexylamine ; phenylpropionanilide ; cumin- 
anilide; acetanilide and its homologues from aniline and the corre- 
sponding aliphatic esters. The following compounds are obtained 
by the use of gaseous ammonia. Propionamide and isovaleramide 
from the corresponding anhydrides; salicylamide from methyl 
salicylate (in this instance the formation of nitrile is not observed 
if the catalyst is heated to 500°). H. W. 


Preparation of New Mono- and Di-§-hydroxyethylamino- 
benzoic Esters. Socitrt Cuimique pes Usings pu Ruone (Brit. 
Pat. 128552).—Mono- and di-8-hydroxyethylaminobenzoic esters 
are obtained by heating to temperatures varying from 50° to 110° 
a mixture of ethylene oxide and an aminobenzoic ester in molecular 
proportion of one or two of ethylene oxide respectively to one of 
ester. The reaction can be accelerated by the addition of small 
quantities of water or ethyl alcohol. Thus ethyl B-hydroxyethyl-p- 
aminobenzoate, OH-CH,*CH,*NH-C,H,-CO,Et, a colourless, crystal- 
line substance, melting at 63° and boiling at 213—214°/4 mm., is 
produced by heating for several hours in a closed vessel at 50° 
equimolecular proportions of ethylene oxide and ethyl p-amino 
benzoate, whilst if under similar conditions 2 mols. of ethylene 
oxide are used, together with 4 mol. of water and 1 mol. of ethyl 
alcohol, ethyl di-B-hydroxyethyl-p-ammmobenzoate, 

(OH-CH,*CH,).N*C,H,°CO,Et, 
is obtained. After crystallisation from benzene it forms white 
lamelle, m. p. 94° and b. p. 246°/4 mm. G. F. M. 


2 :3-Dimethoxyphenylpropiolic Acid and 4 : 5-Dimethoxy- 
hydrindone. S. Runemann (Ber., 1920, 53, [B], 274—284).— 
Ethyl 2:3-dimethoxycinnamate (compare Perkin and Robinson, 
T., 1914, 105, 2387; Kranichfeldt, A., 1914, i, 190), colourless 
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prisms, m. p. 49-—46°, b. p. 184--185°/15 mm., is prepared by the 
action of ethyl acetate and sodium on 2 :3-dimethoxybenzaldehyde ; 
it readily absorbs bromine to yield the corresponding dibromo- 
ester, but, at the same time, a certain amount of hydrogen bromide 
is invariably eliminated. The crude ester, which could not be 
purified, is converted by alcoholic potassium hydroxide solution into 
) : 3-dimethoxyphenylprojmolic acid, C,H;(OMe),*CiC-CO,H, 
colourless prisms, m. p. 108—109°. In a similar manner to 
4-methoxy-l-naphthylpropiolic acid (this vol., i, 326), the latter 
is transformed by alcohol and hydrogen chloride into ethy/ 
B-chloro-2 :3-dimethorycinnamate, colourless oil, b. p. 190—191°, 
12 mm., which, when treated with sodium phenoxide, gives ethyl 
p-phenoxy-2 :3-dimethoxycinnamate, pale yellow, viscous oil, b. p. 
242—244°/12 mm. Hydrolysis of the latter yields the two stereo- 
isomeric B-phenoxy-2 :3-dimethoxycinnamic acids, coarse, colourless 
crystals, m. p. 192—193° (decomp.), and silky needles, m. p. 
137—138°, respectively, which can be comparatively readily sepa- 
rated by fractional crystallisation from alcohol. Instead of the 
expected flavone, either isomeride, when 

MeO acted on by phosphorus pentachloride and 

i = : ah 
Meo7 C-OPh aluminium chloride successively, yields 


| | i 3 - phenoxy-4:5-dimethoxyindone (annexed 
\/\ fH formula), colourless, shining leaflets, m. p. 
CO 


199—200°, the constitution of which is 
deduced from its conversion by hydriodic 
acid into phenol and 4 : 5-dihydroxyindane-1 : 3-dione, colourless 
needles, m. p. 277—-278° (decomp.), the white, unstable silver salt 

of which is also described. 
4:5-Dimethoxy-l-hydrindone, yellow leaflets, m. p. 77—78° 
(Perkin and Robinson, T., 1914, 105, 2388, give 82°), is conveni- 
ently prepared from 2:3-dimethoxy-8-phenylpropionic acid by the 
successive action of phosphorus pentachloride and aluminium 
chloride. Attempts to convert it into an azomethine by the action 
of p-nitrodimethylaniline and potassium hydroxide were unsuccess- 
ful, the alkali affecting almost exclusively the nitroso-base and 
forming pp! -tetramethyldiaminoazorybenzene, yellowish-brown 
needles, m. p. 239—240°. 4:5-Dimethory-2-hydroxymethylene-1- 
hydrindone, almost colourless needles, m. p. 135—136°, after soften- 
ing at 130°, is prepared by the action of sodium and ethyl formate 
on the hydrindone; the copper salt, greenish-yellow powder, and 
the anilide, C,,;H,,O,;CH-NHPh, yellow prisms, m. p. 168°, are 
described. When the 
OMe OMe hydroxymethylene  com- 
Meo JN. —_—_cOH H.o— >” OMe pound is heated at 160° it 
‘ihe 2] | | loses formic acid and yields 
V4\ /C=CH-HGDN A / a compound (annexed 
Co CO formula), red prisms, m. p. 

222°. 

Ethyl oxalate condenses with 4 :5-dimethoxy-1-hydrindone in the 
Presence of sodium ethoxide, yielding ethyl 4:5-dimethory-1- 


m 2 
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hydrindoneglyoxylate, yellow needles, m. p. 132—133°, from which 
the corresponding acid, yellow 

MeO CH, needles, m. p. 232°, is obtained in 
04 \7~Nc ‘, . the usual manner. The ester reacts 
m=O a fj "CO,Et readily with phenylhydrazine hydro- 
\/ C N chloride in the presence of a few 
be drops of concentrated hydrochloric 

NPh acid, giving ethyl 7 :8-dimethory- 
l-phenylindeno-2' : 3! : 4 : 5-pyr- 

azole-3-carboxylate (annexed formula), colourless, silky needles, 
m. p. 172—173°; the corresponding acid forms slender needles, 


m. p. 240—241° (decomp.). H. W. 


Ethyl Diphenyleneacetate. S. Rusemann (Ber., 1920, 53, [B), 
287—289).—The sodio-derivative of ethyl fluorene-9-dicarboxylate 
(Wislicenus and Mocker, A., 1913, i, 1187) reacts with ethyl pheny]- 
propiolate to yield carbon dioxide and ethyl B-diphenylenemethy/- 

' ci 
cinnamate, i gt >CH-CPh:CH-CO, Kt, yellow crystals, m. p. 
ott, 
98—99° ; the corresponding acid crystallises in yellow leaflets, m. p. 
219—220°, and is reduced by sodium amalgam to B-diphenylene- 


methyl-B-phenylprojmonic acid, colourless prisms, m. p. 184—185°. 
H. W. 


Regularities Observed in the Pyrogenic Degradation of 
certain Cyclic Hydroxy-acids ot the Benzene Series. Herrmann 
Kunz-Kravse and Paut Manicke (Ber., 1920, 53, [B], 190—201). 
—When salicylic acid is rapidly heated to a temperature not exceed- 
ing 250°, it loses carbon dioxide and water, but only 46°39% of it is 
converted into phenyl salicylate; at temperatures between 250° and 
350°, carbon dioxide is evolved in regularly increasing amount, and, 
above 280°, the formation of phenol in smal] quantity can be 
detected. When rapidly distilled, the acid (contrary to the gener- 
ally accepted views) does not undergo an even partial, smooth con- 
version into carbon dioxide and phenol; the product only con- 
tains very small quantities of the latter in addition to salol 
and other substances. Similar experiments with protocatechuic 
acid (3:4-dihydroxybenzoic acid) show that a smooth decomposition 
into catechol and carbon dioxide does not occur between 200° and 
300°. Rapid distillation of protocatechuic acid yields carbon 
dioxide, catechol, and tetrahydroxyanthraquinone (rufiopine). 
Gallic acid, on the other hand, is quantitatively converted at 
240-——245° into carbon dioxide and pyrogallol or Pelouze’s melan- 
gallic acid; when rapidly distilled it yields 1:2:3:5:6:7-hexa- 
hydroxyanthraquinone. The formation of derivatives of anthracene 
from benzene compounds by a purely pyrogenic action is of 
interest in that it affords a possible explanation of the occurrence 
of compounds of the two series in coal tar. H. W. 


Syntheses of Naphthyl-lactic and Naphthylcinnamic Acids. 


II. £-Phenyl-8-2-naphthyl-lactic Acid. Remo pe Fazi (Gazzetta, 
1919, 49, ii, 250—253. Compare A., 1919, i, 529).—8-Phenyl-B-2 
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naphthyl-lactic acid, C,jH;*CPh(OH)-CH,°CO,H, obtained as ethyl 
ester by decomposing by means of acidified water the complex 
formed by the interaction of phenyl B-naphthyl ketone and ethyl 
bromoacetate in benzene solution in presence of zinc dust, forms 
slender, white needles, m. p. 225—-226°, and with concentrated sul- 
phuric acid gives an emerald-green coloration, which immediately 
changes to yellowish-brown with intense green fluorescence. The 
ethyl ester forms white lamine, m. p. 114—115°, and with concen- 
trated sulphuric acid gives an intensely green solution showing 
marked green fluorescence. a Oa ee 


Phthaleins and Fluorans. Mavrice Copisarow (T., 1920, 
117, 209—218). 


Preparation of » - Dimethylaminobenzaldehyde. a 
INGVALDSEN and L. Bauman (/. Biol. Chem., 1920, 41, 145—146).— 
The authors modify the method of Ullmann and Frey (A., 1904, 
i, 423) by omitting the isolation of the hydrochloride of the benzyl- 
idene compound prepared by the condensation of »-nitrosodimethyl- 
aniline and p-dimethylaminobenzyl alcohol, and decomposing the 
free base by formaldehyde and acetic acid at the ordinary tempera- 


ture. The crude aldehyde is purified by distillation in a partial 
J.C. D. 


vacuum. 


The Iodhydrin Derived from Cinnamyl Methyl Ether. 
Henri BeauFrour (Bull. Soc. chim., 1920, [iv], 27, 148—152. Com- 
pare A., 1912, i, 621; 1913, i, 466, 467).—The iodohydrin obtained 
by treating cinnamyl methyl ether with iodine and mercuric oxide 
(loc. cit.), when slowly added in ethereal solution to an aqueous 
solution of silver nitrate (comnare Tiffenean, A., 1907, i. 922). give: 
methyltropaldehyde, OMe-CH,*CHPh:CHO, b. p. 217—218°, D® 
10711, giving an oxime, b. p. 175°/15 mm., D® 1°121, and a semr- 
carhazone, m. p. 125°. On oxidation it yields methyltrome acid, 
m. p. 63°, b. p. 177—180°/15 mm., giving an ethyl ester, b. p. 
139—140°/10 mm. or 250—-251°/765 mm., D® 1:0724. Attempts 
to prepare the corresponding primary alcohol by reduction of this 
ester were not successful, the main product, in every case, being 


W. G. 


atropic acid. 


Phenylic Transposition in the Tetrahydronaphthalene 
Series. M. Tirrenrau and A. Orfxuorr (Compt. rend., 1920, 170, 
465—467).—The iodhvdrin of af-tetrahydronaphthalene glycol 
(I). when treated with silver nitrate in ethereal solutior 
transposition, giving hydrindene-2-aldehyd- 


undergoes phenylic 
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(formula IT), b. p. 135°/30 mm., D® 1°095, giving a semicarhazone, 
m. p. 167°, an orime, m. p. 104°, and a bisulphite compound. 
Neither the iodhydrin of f8-tetrahydronaphthalene glycol nor 
the iodhydrin of hydrindene glycol undergoes this transposition 
when similarly treated with silver nitrate. W. G. 


The Beckmann Rearrangement. IX. Action of 
Phosphorus Pentasulphide on Benzophenoneoxime. Mitsuru 
Kunara and K6z6 Kasuima (Mem. Coll. Sct. Kyoto Imp. Univ., 
1919, 4, 69—75. Compare A., 1918, i, 179).—Dodge (A., 1891, 
1238) and Ciusa (A., 1906, i, 953) have observed that thiobenz- 
anilide is formed when benzophenoneoxime is warmed with phos- 
phorus pentasulphide, and have ascribed this change to the Beck- 
mann rearrangement of thiobenzophenoneoxime, formed according 
to the equation 5CPh,:-N-OH+P.S,=5CPh,:N-SH+P,0;. In 
analogy with Kuhara’s previous studies of this transformation, it 
is now found that the rearrangement is due to the formation of an 
ester of the thio-oxime, for when the reaction is carried out in 
ethereal suspension, thiohenzophenoneorime hydrogen phosphate, 
OH-PO(SN:CPh,)., is obtained as a fibrous, greenish-yellow mass, 
which changes into thiobenzanilide with almost explosive violence 
at 70°. A more stable derivative is obtained by treating this ester 
with cold, alcoholic potassium hydroxide, the product being thio 
hbenzophenoneoxime dipotassium hydrogen orthophosphate, 

OH-PO(OK),(SN°CPh,)., 
a white, crystalline powder which changes into thiobenzanilide at 
149°. J.C. W. 


Zinc Chloride as a Condensing Agent. V. Condensation 
Products of Aniline and Hydroaromatic Ketones. 4G. 
REDDELIEN and O. Meyn (Ber... 1920, 53, [B), 345—-354. Compare 
A., 1914, i, 698, and following abstract).—It has heen shown previ- 
ously that aniline zincichloride powerfully catalyses the condensa- 
tion of ketones with amines. and is the only useful agent in the 
cases of enolisable ketones containing the group -CO-CH,° and of 
unsaturated ketones of the type >C°C:CO. It is now found to be 
applicable to hydroaromatic ketones. 

cycloHeranoneanil, pale yellow oil, b. p. 140°/19 mm.., is ob- 
tained by heating cyc/ohexanone, aniline, and aniline zincichloride 
at 155° during twenty minutes; with other condensing agents 
such as aniline hydrochloride, extensive auto-condensation and con- 
siderable resinification take place. and non-uniform products of 
very high boiling point are formed. cyc/oHexanoneanil is a reac- 
tive snhstanee which undergoes auto-condensation, yielding the sw)- 

stance, C,.Ho.N. b. p. 212—214°/18 mm., which is 

\. regarded as eycloh erylidene-2-cycloheranoneanil 

/ (annexed formula), since, when treated with dilute 

acids, it gives aniline and eyclohexvylidene-2-cyclo- 

hexanone (compare Wallach, A.. 1907, i, 220: Man- 

nich, A., 1907, i, 205). The condensed anil is the main product of 
the action of aniline on cyclohexanone in the presence of aniline 
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zincichloride at 180° for three-quarters of an hour, and can also be 
prepared by heating cyclohexanoneanil with aniline hydrochloride 
for a few minutes at 200°. Ata higher temperature it also under- 
goes auto-condensation, and yields aniline and an anil, possibly 
C,,Hog:NPh, dark yellow oil, b. p. 240—250°/14 mm. 

Similarly, menthone yields menthoneanil, yellow oil, b. p. 
159—160°/12 mm.; menthone-p-toluil, yellow oil, b. p. 178°/ 
16 mm.; and menthone-p-anisil, colourless crystals, m. p. 61°5°, 
b. p. 195°/16 mm. These substances cannot be preserved for any 
length of time in contact with air, since they become oxidised and 
darken in colour. Condensing agents other than aniline zinci- 
chloride yield dark brown, resinous oils. 

Among unsaturated hydroaromatic ketones, pulegone yields a 
normal anil, yellow oil, b. p. 148—152°/12 mm., and, in addition, 
7-anilinomenthone, b. p. 154—158°/13 mm., and 7-anilinomen- 
thoneanil, b. p. 153—156°/18 mm.; the latter substances are prob- 
ably formed by simple addition of aniline to pulegone and pulegone- 
anil respectively by a process which is not infrequently associated 
with the action of amines on substances having conjugated double 
bonds. Dihydrocarvone, on the other hand, yields the anil, yellow 
oil, b. p. 170—171°, very smoothly and without noticeable forma- 
tion of by-products. Carvoneanil, pale yellow oil, b. p. 180—182°/ 
17 mm., is remarkably readily prepared, reaction occurring to some 
extent between the components at 160° in the absence of catalyst. 
Camphor, on the other hand, did not react with aniline itself, and 
only to a small extent in the presence of aniline zincichloride; 
camphoranil, yellow oil, b. p. 164°5—166°/15 mm., m. p. 13°5°, 
could be obtained in 64% yield by the use of aniline hydrochloride 
as condensing agent. 

Solution of the anils of the unsaturated hydroaromatic ketones 
mm concentrated sulphuric acid gives an intense blue coloration with 
nitric acid. The reaction is as sensitive as the brucine test. It is 
shown by carvoneanil, pulegoneanil, and dihydrocarvoneanil (in 
order of decreasing sensitiveness). but not by cyclohexanoneanil. 
menthoneanil, or camphoranil. The action thus appears to depend 
on the presence of the group >C:C-C:NPh. The presence of the 
anil group is shown to be essential. since the coloration is not given 
by carvonephenvlhydrazone. Nitrite, chlorate. chromate, and 
hydrogen peroxide also yield the colour, which therefore depends 
on oxidation. H. W. 


Condensation Products from Benzylamine and Aromatic 
Ketones. G. Reppetien (Ber., 1920, 53, [B), 334—340).—Tt has 
been shown previously (A., 1913, i, 1203) that hydrogen haloids are 
frequently effective catalysts in promoting the action of aromatic 
ketones with amines to form ketoneanils: it is now shown that 
benzophenonebenzylimide, CPh,:N-CH.Ph, m. p. 60—619, is readily 
obtained from benzophenone and benzylamine at 180° in the pres- 
ence of a few drovs of hydrobromic acid solution: Hantzsch and 
Hornhostel (A.. 1898, i, 195) have previously prepared the same 
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substance from benzophenone dichloride, since they found that the 
ketone and amine did not react to an appreciable extent with one 
another even at an elevated temperature. Acetophenonebenzy]- 
imide, transparent needles, m. p. 44°5°, can be obtained in im- 
proved yield from the ketone and amine by a slight modification of 
the procedure of Hantzsch and Hornbostel (/oc. cit.); when, how- 
ever, the condensation is effected in the presence of ZnCl,,2NH, or 
hydrobromic acid an entirely different substance is obtained, which 
is identified as 2:4:6-triphenylpyridine, and is shown to be identi- 
cal with the product prepared from benzylidenediacetophenone and 
hydroxylamine by Wislicenus and Newmann (A., 1899, i, 61), from 
acetophenone and ammonia in the presence of phosphoric oxide 
(Engler and Heine, this Journ., 1873, 1036; Riehm, A., 1887, 
599). and by the distillation of acetophenone ammonia (Thomas, A.., 
1907, i, 138). The substance behaves as a very feeble base, but, 
when crystallised from concentrated hydrochloric acid, gives a 
hydrochloride, which somewhat rapidly loses hydrogen chloride 
when preserved ; it separates as unchanged base from its solution in 
more dilute acid. The formation of triphenylpyridine from aceto- 
phenonebenzylimide is accompanied by that of benzylamine or 
dibenzylamine and methane. H. W. 

Catalytic Action of Hydrogen Haloids in Condensations. 
If. The Decomposition of Anils. G. Repperien (Ber., 1920, 
53, [B], 355—358)—It has been shown previously (A., 1913, 
i, 1203) that hydrogen haloids are effective catalysts in the forma- 
tion of anils from ketones and aniline, and emphasis has been laid 
on the necessity of a vigilant control of the temperature of the 
reaction if the formation of by-products in large amounts is to be 
avoided. Further investigation now shows that the anils are 
decomposed when heated with aniline hydrobromide. Thus, 
benzylideneaniline, when distilled with the addition of a small quan- 
tity of dry aniline hydrobromide, gave aniline, toluene, and 
acridine, in addition to much brown, resinous matter. A somewhat 
similar behaviour was observed with fluorenoneanil and benzildianil, 
which evolved aniline at above 200°; benzophenoneanil, on the 
other hand, appeared to be stable. 

The possibility of utilising the elimination of aniline for the con- 
densation of anils with reactive hydrocarbons has also been investi- 
gated. Benzophenoneanil and diphenylmethane scarcely reacted 
with one another. Benzophenoneanil and fluorene did not react 
helow 300°, but, after addition of a small quantity of aniline hydro- 
bromide, aniline was readily evolved at 270°, and a hydrocarbon 
was obtained which was identified as bisdiphenylene-ethane instead 
of the expected diphenyldiphenylene-ethylene, whilst _ bisdi- 
phenylene ethvlene was also formed in minor quantity. Fluoren- 
oneanil and fluorene yielded a similar mixture of hydrocarbons. 


H. W. 


Indones. III. 3-Phenylindone and Diphenyltruxones. 
Remo DE Fazt (Gazzetta, 1919, 49, ii, 253—263. Compare A., 1915, 
i, 1063; 1916, i, 151).—88-Diphenyl-lactic acid does not give 
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3-phenylindone when treated with phosphoric oxide, but its 
ethyl ester yields with sulphuric acid the emerald-green 
coloration regarded by the author as characteristic of those 
derivatives of lactic and cinnamic acids which are capable of fur- 
nishing indones. The green solution is found to contain: (1) a 
small proportion of an orange-red compound which, in acetic acid 
solution containing palladium-black, absorbs hydrogen forming 
3-phenylhydrindone, and must therefore be 3-phenylindone ; (2) con- 
siderable proportions of two colourless compounds, Cy,H»,0,, which 
are dimerides of 3-phenylindone, do not combine with chlorine or 
bromine, and give no coloration with sulphuric acid; they 
are therefore regarded as isomeric diphenyltruxones (compare 
Liebermann, A., 1898, i, 662), having the probable constitutions: 


CO 


—_—_— . _- / -_ ° si 
OORT) = COREY). 
\4\Z et at A\f ef 
CO co CO 


3-Phenylindone (annexed formula) forms an orange-red powder, 
m. p. 69—71°, and gives an emerald-green colora- 
tion with sulphuric acid. 

The two diphenyltruxones form (1) large, cubical 
crystals, m. p. 252—253°, and (2) shining, trans- 
parent, white prisms, m. p. 209—211°. Both have 
the norma! molecular weights in boiling chloroform. 

In acetic acid or alcoholic solution, isomeride (2) does not absorb 
hydrogen in presence of palladium-black, but in acetic acid 
isomeride (1) slowly absorbs hydrogen, giving a compound, 
C,,H.,0,, which forms shining, white scales and does not melt at 
275°; in this compound the two carbonyl groups of the diphenyl- 
truxone are converted into CH(OH) groups. T. H. P. 


Some Derivatives of Fisetol. Witiiam KersHaw SLater 
and Henry STepueEn (T., 1920, 11'7, 309—319). 


Chlorination of Pinene. Ossian Ascuan (Ofvers. Finska Vet. 
Soc., 1915, 57, 14 pp.; from Chem. Zentr., 1918, ii, 952—953).— 
The chlorination of pinene in the absence of moisture at — 15° to 0° 
has been investigated; the results differ from any previously 
recorded. Chlorination occurs in a highly complex manner. The 
first fractions of the product give abundant solid deposits of pinene 
hydrochloride. From the higher fractions only a pinene dichloride 
(? II) was obtained, which may have been formed from a primary, 


Cl-CH-CCIMe-CH , CICH—CMe—CHCl 
/ 
Me,C mh | CMe, 


! | 
CH,——en—rny, CH,-CH—-CH, 
I, II. 
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normally formed, unstable dichloro-additive compound (I). It 
forms transparent, rhombic, bipyramidal, plate-like crystals, m. p. 
173—174°, b. p. ca. 130°/10 mm. In addition, a liquid di- 
chloride, b. p. ca. 120—125°/10 mm., which could not be isolated 
in the pure condition, is also produced. Neither dichloride is 
affected by boiling aniline. 

Preliminary experiments show that pinene hydrochloride can be 
readily chlorinated in chloroform or carbon tetrachloride solution 
until four additional atoms of hydrogen have been replaced. Colour- 
less, crystalline products, m. p.’s 135°, 150—152°, and 130° respec- 
tively, have thus been obtained, analyses of which give results 
intermediate between those required for C,,)H,,Cl, and C,)H,,Cl,; 
the formation of a dichloride was not observed. | A 


The Relative Power of Addition of Unsaturated Com- 
pounds. Ossian Ascuan (Ofvers. Finska Vet. Soc., 1916, 58, 
9 pp.; from Chem. Zentr., 1919, ii, 953).—The action of pinene on 
different terpene hydrochlorides, particularly at elevated tempera- 
ture, regularly occurs in such a manner that hydrogen chloride is 
withdrawn from the latter and ordinary pinene hydrochloride 
(bornyl chloride) is produced ; this is demonstrated in the cases of 
dipentene dihydrochloride, sylvestrene dihydrochloride, camphene 
hydrochloride, and dipentene monohydrochloride. Pinene can even 
remove hydrogen chloride slowly from dry aniline hydrochloride or 
ammonium chloride. Nopinene and the bicyclic terpene, b. p. 
163—165°, recently isolated from Finnish oil of turpentine and 
provisionally termed y-pinene, behave similarly to ordinary pinene. 
In like manner, dengue bromide is removed by pinene from 
camphene hydrobromide or dipentene dihydrobromide. When 
heated with aniline sulphate and acetic acid, pinene gives isoborny! 
acetate. On account of its unsaturated nature, pinene behaves in 
this respect as a base. Even with complex halogen additive pro- 
ducts, such as dipentene tetrabromide, pinene effects the removal of 
halogen acid. This behaviour of pinene and analogous substances 
is probably attributable to the relatively great latent heat of these 
terpenes. H.W. 


Preparation of Organic Camphol Esters and of Borneol 
from them in the Presence of Sulphoricinic Acid, which 
Acts as a Solvent for Camphene or Pinene Hydrochloride. 
AnDRE Dusose (Caowtchouc et Guttapercha, 1918, 15, 9555; from 
Chem. Zentr., 1920, i, 115).—The difficulty of preparing organic 
camphol esters lies, in part, in the sparing solubility of the sub- 
stances to be esterified in the acids used ; it is now shown that solu- 
tion can be effected by the addition of sulpho-compounds, particu- 
larly of sulphoricinic acid, and that these do not take further part 
in the action. The separation of ester from sulphoricinic acid and 
from excess of the acid under esterification occurs in the usual 
manner. The corresponding camphor alcohols may be obtained by 
hydrolysis of the esters. H. W. 
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New Hydrocarbons of High Molecular Weight from 
Isoprene. Ossian ASCHAN (Ofvers. Finska Vet. Soc, 1916, 58, 
42 pp.; from Chem. Zentr., 1918, ii, 954—955).—The additive capa- 
city of caoutchouc shows that one double bond of isoprene dis- 
appears in its formation, and is utilised in uniting the condensed 
isoprene molecules. The molecules which are thus formed by purely 
chemical reaction are subsequently united to greater complexes, 
probably by physical and secondary chemical! forces (such as resi- 
dual affinities). According to the author, therefore, two processes 
are operative in the formation of caoutchouc, which differ from one 
another not only in respect of rapidity, but also of nature, namely, 
first, a purely chemical condensation involving certain ethylenic 
bonds in isoprene and leading to new carbon compounds, and, 
secondly, formation of greater complexes from the “simplest caout- 
choue molecules” so formed which does not involve the production 
of carbon compounds in the ordinary sense. The latter process only 
takes place gradually, and is probably never complete; it consti- 
tutes the so-called polymerisation of caoutchouc. The converse 
process, depolymerisation, occurs when caoutchouc forms additive 
products and when it is dissolved, particularly in hot solvents. 

The properties of caoutchouc tetrabromide show it to have a 
molecular weight which cannot be estimated by the ebullioscopic 
method. The formation of the complex molecule cannot, however, 
be a subsequent operation, since the additive product is itself 
saturated. Bromine is added at the double bonds which remain 
after or are formed during the polymerisation of isoprene, and in 
provortion as addition proceeds at the ‘‘ simplest caoutchouc mole- 
cules” the powers of complex formation, present in the caoutchouc, 
are placed out of action; the state of division of the substance 
probably remains at the stage corresponding with the “simplest - 
eaoutchouc molecules.” According to this view, the molecules of 
caoutchoue and its bromide are both large, but of different orders 
of magnitude. The tetrabromide is therefore actually amorphous, 
but has not the viscous consistency of caoutchouc, which indicates 
a very high molecular weight. The same may be said for most of 
the other additive products of rubber. In experimental confirma- 
tion of the view that the synthesis of caoutchouc takes place in two 
stages, it is shown that isoprene condenses with other hydrocarbons 
containing an ethylenic linking, such as amylene (6-methyl-Aé- 
butylene). pinene, camphene, and with itself, yielding compounds of 
very high molecular weight which are amorphous, but do not 
possess the physical properties of caoutchouc. Both the course of 
the reaction and the mode of action of the necessary catalyst 
(AICI) indicate that the process is one of actual condensation which 
proceeds to completion. The products are still unsaturated, but 
add much less bromine than does caoutchouc. Two different classes 
of compounds are invariably formed, both of which are solid, but 
of which the one (A product) is completely insoluble in all solvents, 
whilst the other (B product) dissolves in most organic media with 
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the exception of alcohol. Isomerism probably depends on differ- 
ence in molecular weight. 

A large number of individual experiments are described in the 
original which do not lend themselves to abstraction. Commercial 
isoprene yields two different products with aluminium chloride ; both 
have the composition (C,)H,,),, but, as was found subsequently, the 
nature varies with differing proportions of isoprene and amylene. 
The consecutive products obtained by the step-wise condensation 
with aluminium chloride have the same percentage composition. 
Soluble and insoluble substances are alike unsaturated, and have 
almost identical additive powers. Pure isoprene and pure 8-methyl- 
AS-butylene, when separately treated with aluminium chloride, give 
products of a completely different type. Experiments with mix- 
tures of the two showed that practically only the isoprene of the 
mixture was acted on if the proportion of amylene was small and 
the action was cautiously performed. The condensation products 
must therefore be regarded as polymerised isoprenes. They are not 
_ identical, but isomeric, with caoutchouc. Oily substances are 
obtained as by-products of these condensations, which are possibly 
synthetic hydrocarbons of the sesqui-, di-, and poly-terpene series. 
It is further shown that isoprene can be condensed with pinene 
and camphor to products similar to those formed with B-methyl-A/- 
butylene; it condenses, in addition, with isopinene, dipentene, and 
sylvestrene. _. W. 


Digitalis Substances. XL. H. Kiviant (Ber., 1920, 53, [B), 
240—250).—In a previous communication (A., 1919, i, 214), the 
author has described the degradation of digitogenic acid into a 
lactone, C,H,.0O., and a monobasic acid. Further examination of 
the former and the preparation of an acetyl derivative, m. p. 
89—90°, lead to the adoption of the formula C,.H,,O,, and this is 
confirmed by a study of the magnesium salt of the corresponding 
acid. It is also found that the lactone contains 10—15% of a 
substance, Cj>H,,03, m. p. 76°, which is not dissolved by boiling 
dilute aqueous alkali, and that the lactone cannot be recovered 
as such from its solutions in alkali. Revision of the formula of 
the lactone necessitates alteration in that of the monobasic acid. 
which should have the composition C,,H.,0;; re-examination of 
the product shows that it is not homogeneous, but contains ethy! 
hydrogen digitogenate, after removal of which, however, the acid 
still does not conform to the expected formula. 

Digitaligenin has [a],, + 454° im 95% alcohol, + 443° in alcohol. 
whilst the hydro-product (A., 1919. i. 91) has [a], +42° in 95° 
alcohol ; contrary to the previous statement, the latter yields only a 
monoacetyl derivative, m. p. 165°. Digitaligenin is converted by 
formic acid in the presence of sodium formate into a monoformy/! 
derivative, leaflets, m. p. 169°; and is not hydrolysed by treatment 
with hot dilute alcoholic hydrochloric acid. 

Digitoxigenin is not hydrolysed by 2% hydrochloric acid, but is 


converted into a substance, CooH»O,,m. p. 175°; acetyldigitoxigenin 
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forms short, coarse rods, m. p. 211—212°. Cautious oxidation of 
digitoxigenin by chromic acid converts it into a crystalline sub- 
stance, C,,H,,O,, which is converted by alcoholic hydrochloric acid 
into toxigenone, m. p. 260°; the latter is slowly transformed by hot 
alcoholic sodium hydroxide solution into an amorphous sodium 
derivative, and hence, contrary to previous statements, appears to 
have lactonic character. 

Sodium dixgeninate is oxidised by cold potassium permanganate 
solution, yielding an acid, C,,H.,0,,1°5H,O, platelets, m. p. 
218—219°, [a], —31:4°, as potassium salt (the calciwwm salt, 
C,,;H,.0,Ca,1°5H,O was analysed); the acid is not affected by an 
excess of hot sodium hydroxide solution or by cold permanganate, 
and only slowly by hot permanganate. On the other hand, it is 
very susceptible to hot hydrochloric acid, which converts it into an 
acid, needles, m. p. 120°, equivalent ca. 300. It is converted by 
nitric acid into an acid, which becomes discoloured at 235° and has 
m. p. 270° (decomp.); the calcitwm salt was analysed. The investi- 
gation of these acids is not yet complete. H. W. 


A New Glucoside Hydrolysable by Emulsin: Scabiosin. 
Em. Bourquvetot and M. Bripet (Compt. rend., 1920, 170, 
486-—491).—The roots of Scahiosa succisa, L.. contain sucrose, 
obtainable in a ervstalline form. and also a new glucoside. scahiosin, 
[a],, —106°52°, which, when hydrolysed by emulsin or by dilute 
sulphuric acid, gives dextrose and a yellow substance insoluble in 
water. W. G. 


Tetrahydroanemonin. Y. Asanina and M. Arsumti (J. Pharm. 
Chim., 1920, [vii], 21, 135—136).—Tetrahydroanemonin, C,,H,.0,, 
when treated with sodium ethoxide in alcoholic solution, gives a 
sodium salt, C,)H,,O,Na,, very soluble in water, and no longer 
possessing the ketonic function of anemonin. When acidified, the 
sodium salt gives, not an acid, but tetrahydroanemonin, which 
therefore seems to he the dilactone of an unstable acid. The con- 
stitutions assigned to this acid and the tetrahydroanemonin are 
given by formule I and TT: 


op 


! | 
CH,-O(OH)-CH,-CH,°CO,H CH,°C°CH,CH, 


CH,-C(OH)-CH,CH,-CO,H OH,-C-CH,-CH, 
1 “4 
0——Co 
(I.) (II.) 


The sodium salt, on oxidation in neutral solution with potassium 
permanganate, yields the sodium salt of anemonolic acid, 


00, H-CH.-CH.-CO-CH,-CH,-CO-CH,-CH,-CO,H. W. G. 


Use of Butyl Alcohol as a Solvent for Anthocyanins. 
Orro Rosennerm (Biochem. J., 1920, 14, 73—74).-—Butyl alcohol 
removes all the anthocyanins from their solutions in dilute acids. 
Comparative tests show that the monoglucosides, chrysanthemin 
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and oenin, are four times as soluble in butyl alcohol as in amyl 
alcohol ; idaein is ten times as soluble. Of the rhamno-glucosides, 
prunicyanin is sixteen times as soluble, and violanin is twenty-five 
times as soluble, as in amyl alcohol. Butyl alcohol, therefore, is a 
suitable solvent for use in the preparation of these substances in 
the pure condition. The author has prepared pure specimens of 
oenin from grapes and pure idaein from cranberries by means of 
this solvent. J. F. 8. 


Tannins. III. Chlorogenic Acid, the Tannin-like Con- 
stituent of Coffee. Kart Freupensera (Ber., 1920, 53, [B), 
232—239).—Chlorogenic acid has been extensively investigated by 
Gorter (A., 1911, i, 221, and previous abstracts), who has assigned 
to it the annexed formula: 


—_——0 


CH[C,H,(OH),]-CH- ( OH)-C(OH) CH macnn ‘ 
04 CH[C,H,(OH),)-CH-C(OH)-C( <oHton): CH, >CH-0H 
CO,H 


This is not easily reconciled with the production of caffeic acid 
from it under the influence of Mucor or Penicillium varieties. 
Repetition of the fission experiments, using tannase, has shown that 
chlorogenic acid yields caffeic and quinic adids. It has also been 
found that chlorogenic acid, which Gorter considered to be anhy- 


drous, actually contains }H,O; this accounts for the difference 
between it and the hypothetical hemichlorogenic acid. Chlorogenic 
acid thus appears simply as a depside of caffeic and quinic acids, 
and, as appears from Gorter’s experiments, the carboxy-group of 
caffeic acid is unitel to a hydroxy-group of quinic acid, as 
indicated by the formula 


C,H,(OH).*CH:CH-CO-0-C,H.(OH),"CO.H. 


H. W. 


The Action of Sodium Hypochlorite on Amides. I. J. 
Rinkes (Rec. trav. chim., 1920, 39, 200—207).—Sodium hypo- 
chlorite acts‘on af8-unsaturated amides in the presence of methy! 
alcohol to give urethanes, which, when hydrolysed with dilute su! 
phuric acid, yield saturated aldehydes, containing one atom less of 
carbon than the original amide. 

Furylacrylamide, C,H,O-CH:CH-CO-NH,, under these condi- 
tions yields furylvinylurethane, C,H,O‘CH:CH:-NH-CO.Me, m. pv. 
102°, which on hydrolysis gives furylacetaldehyde, C,H,O-CH,*CHO, 
giving a p-nitrophenylhydrazone, m. p. 126°, and a semicarhazone, 
m p. 130°. 

Cinnamaldehyde condenses with cyanoacetic acid to give a-cyano- 
cinnamenylacrylic acid, which, when heated with copper powder, 
vields cinnamenylacrylonitrile, and this when allowed to remain in 
contact with fuming hydrochloric acid and ether, gives cinnameny!- 
acrvlamide. This amide, with sodium hvvochlorite and methy! 
alcohol, yields cinnamenylvinylurethane, 


CHPh:CH-CH:CH-NH:CO,Me, 
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m. p. 134—135°, which is hydrolysed by sulphuric acid to B-benzyl- 
idenepropaldehyde, CHPh:CH-CH,°CHO, giving a p-nitrophenyl- 
hydrazone, a semicarbazone, m. p. 192° (decomp.), and an oxime, 
m. p. 117°. 


Pyrylium Compounds. VI. Quino-pyran Derivatives. 
W. Ditruey and R. Taucuer (Ber., 1920, 58, [B], 252—260).—In 
extension of the work of Dilthey (A., 1919, i, 413), pyrylium salts 
having a methoxy- or hydroxy-group in the para-position in the 
phenyl group in position “4” have now been prepared which are 
found to be closely analogous to the corresponding salts in which 
the a-phenyl group is similarly substituted. 

Anisylidenediacetophenone, OMe:C,H,*CH(CH,*CO-C,H,)., colour- 
less, coarse crystals, m. p. 105°, is prepared by the condensation of 
anisaldehyde and acetophenone with sodium hydroxide in boiling 
aqueous alcoholic solution; a second modification, long, shining 
crystals, m. p. 93°, is also described, which passes into the former 
when crystallised from benzene. The disemicarbazone forms 
colourless crystals, m. p. 246—247°. Anisylidenediacetophenone 
(or a mixture of anisylideneacetophenone and acetophenone) is con- 
verted by hydrated ferric chloride in acetic anhydride solution into 

the iron salt of 2: 6-diphenyl-4- 

r \ /EA—COPh p-anisylpyrylium chloride (an- 
Me pan, ad Sole nexed formula), small, yellow 
— CH—CPh needles, m. p. 226°, which is 
transformed by sodium acetate 
in dilute aqueous solution into a-hydroxry-e-keto-ae-diphenyl-y-p- 
amsyl-A°v-pentadiene, OH*CPh:CH:C(C,H,-OMe):CH-COPh, slender 
needles, m. p. 122° (disemicarbazone, colourless crystals, m. p. 218°; 
picrate, reddish-brown needles, m. p. 244°; acid hydrochloride, 
yellow, crystalline precipitate, which decomposes at about 140°). 
Demethylation of the pseudo-base with concentrated hydrochloric 
acid at 160—170°- gives 2:6-diphenyl-4-p-hydroxryphenylpyrylium 
hydrochloride, steel-blue, shining needles, m. p. 320°, after slowly 
changing from 235° (an acid chloride, C.,H,,0,C1,0-5HCl, yellow 
crystals, is also described); demethylation with hydrobromic acid 
gives the corresponding bromide, brownish-red crystals, m. p. above 
320°, which appears to exhibit little tendency towards further com- 
bination with the halogen acid. The chloride is converted by water 
and a slight excess of sodium acetate into 2:6-diphenyl-4-quino- 


h? . . . 
pyran, O<Gon GH >C:C,H,0, dark red crystals with a bronze 
glance, m. p. 262—264°; the anhydro-base is almost instantane- 
ously decolorised by semicarbazide, but does not yield a semicarb- 
azone. Addition of water to the anhydro-base occurs less readily 
than with the a-isomeride, and is best effected by cautious addition 
of water to the alcoholic solution, whereby the carhinol base, 
OPhic : — 
eee CH,-OH? is precipitated in pale red crystals. 


It is much less stable than the corresponding a-derivative, and 


i. 324 ABSTRACTS OF CHEMICAL PAPERS. 


readily loses water when heated, and re-forms the pseudo-base. 
It is more readily isolated as its monoacetyl derivative, pale yellow, 
silky needles, m. p. 122—123°. 

Prolonged action of pyridine on the demethylated chloride leads 
to the formation of two substances, Cys;H)0,, needles, m. p. 166°, 
and C,,;H,,O,, colourless crystals, m. p. 239—-240°, respectively. 
These compounds do not exhibit any relationship to the red 
anhydro-base, and are probably formed by fission of the ring. 

[Addendum to Part IV.—W. Dituey.|—The disemicarbazone of 
a - hydroxy-e-keto - ye - diphenyl - a- p - hydroxyphenyl-A”-pentadiene 
forms colourless, transparent prisms, m. p. 191—192°. The acid 
picrate of 2:6-diphenyl-4-p-anisylpyrylium, m. p. 237—238° (A., 
1919, i, 413) is now found to have a normal constitution. H. W. 


Pyrylium Compounds. VII. Carbonium or Oxonium? 
WatTHER Dittuey (Ber., 1920, 53, [B], 261—265).—The author is 
led to reject the carbonium formula for pyrylium compounds, since 
several basic carbon atoms must be taken into consideration, and 
thus there is no possibility of a uniform conception. For a similar 
reason, the oxonium formula is rejected. Regarding the basic pro- 
perties of oxygen as proved, there would be in the pyrylium salts 
three carbon atoms and two oxygen atoms to which negative radicles 
might be attached, whilst it is also possible that the para-carbon 
atom of the phenyl] residue can function in the formation of salts. 
In proportion as the number of basic atoms in the molecule 
increases, it becomes more certain that no single one of them is 
united to the negative group, and more probable that the latter 
is attached to the molecule as a whole. A somewhat similar idea 
has been advanced by Kauffmann (this vol., i, 50), who, however, 
regards the cationic partial valencies as associated with definite 
atoms. It appears simpler to the author to regard the complex as 
a whole rather than the individual atoms as carriers of the electron. 
Adopting these ideas, the annexed formula is proposed for the 

pyrylium salts, which represents the negative 

group as freely mobile in the “second” zone 

and attached to no particular atom, but to the 

total complex. The fourth carbon valencies 

are disposed in such a manner as to indicate 

that one of them resembles the carbon atom 
of triphenylmethyl, and to express the possibility of the return of 
the hydroxyl group in the formation of pseudo-bases to either the 
a- or the y-carbon atom. When this has occurred, the remaining 
valencies arrange themselves to ordinary double bonds; it is also 
shown that the 8-carbon atoms cannot combine with the hydroxyl. 
Since this conception can readily be expanded to triphenylmethy! 
and to the nitrogen atoms of azines, oxazines, and thiazines, 4 
uniform conception of a large class of dye-salts is secured. 


H. W. 
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Syntheses of Methylenecoumarins. L. Craisen (Ber., 1920, 
58, [B], 322—325).—In a recent communication (A., 1919, i, 340), 
Adams and Rindfuss have described the action of bromine on 
acetylated o-allylphenols and the elimination of the bromine from 
the product by boiling alcoholic potassium hydroxide, whereby they 
obtain substances which they consider to be methylenecoumarans 


of the type Cp, <5 12>: CH,. The author points out that he 
has used this process previously (A., 1913, i, 1175; 1919, i, 266), 
and that it yields coumarones of the type C,H, <6! >ome. 
Whilst agreeing with Adams and Rindfuss that the compound 
0,8, <6 2 >CH-CH,Br is formed as an intermediate stage, he 


does not consider that the further elimination of hydrogen bromide 
must of necessity cause the final production of a substance with 
the double bond in the side-chain, since, under the experimental 
conditions, one of the two bonds would almost certainly pass to 
the nucleus. Further, the observation of Adams and Rindfuss 
that their “methylenecoumaran” yields a monobromo-derivative 
from which bromine cannot be removed by alcoholic potassium 
hydroxide or silver nitrate, is most readily explained on the 


assumption that. it is a methyleoumaran brominated in the nucleus. 
H. W. 


4’Methoxy-1’-naphthyl-2-chromone. 8S. RuxemMANN and 
8. I. Levy (Ber., 1920, 53, [B], 265—274). —4-Methoxy-1-naphth- 
aldehyde, b. p. 200—-202°/10 mm., is converted by ethyl acetate 
and metallic sodium into ethyl B-4-methory-1- naphthylacrylate, 
OMe:C,,H,-CH:CH:CO,Et, yellow prisms, m. p. 59°, which is 
readily hydrolysed to the corresponding acid, m. p. 215° (compare 
Rousset, A., 1899, i, 296; Windaus and Bernthsen-Buchner, A.., 
1917, i, 670). The latter is reduced by sodium amalgam to 
8-4-methoxynaphthylpropionic acid, colourless needles, m. p. 
163—164° (Windaus and Bernthsen-Buchner, Joc. ctt., give 
165—-166°), the stlver salt and ethyl ester, colourless oil, b. p. 
206—207°/10 mm., of which are described. Attempts to convert 
the acid into a hydrindone by means of phosphorus pentachloride 
and aluminium chloride were unsuccessful, the product being an oil, 
which did not crystallise and could not be distilled without decom- 
position. 

Ethyl aB-dihromo-B-4-methory-1-naphthyl promonate, 

OMe:C,,H,-CHBr-CHBr-CO.Et, 

colourless needles, m. p. 108—109° (decomp.), is obtained in quanti- 
tative vield from the unsaturated ester and bromine in carbon 
disulphide solution. It is a somewhat unstable substance, which 
readily decomposes when gently warmed; it is converted by 
alcoholic potassium hydroxide solution into 4-methory-1-naphthul- 
promolic acid, vellow needles, m. p. 159° (decomp.), from which 
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4-methoxy-|-naphthyl methyl ketone, colourless prisms, m. p. 
72—73°, is prepared by prolonged treatment with boiling water. 
Methoxynaphthylpropiolic acid cannot be esterified in the usual 
manner; thus, treatment with boiling 2—3% alcoholic hydrogen 
chloride converts it into ethyl B-chloro-4-methoxry-1-naphthyl- 
acrylate, OMe*C,,H,*CCl:CH-CO,Et, yellow, viscous oil, b. p. 
230—240°/15 mm. (partial decomp.). Methyl 4-methoxy-1- 
naphthylpropiolate, colourless needles, m. p. 97°, is prepared from 
the acid, methyl sulphate, and potassium hydroxide, whilst the 
ethyl ester, ge pre Ry P So ot — obtained, but 
in very poor yield, wi e aid of ethyl iodide. 

Ethyl B-phenoxy-B-4-methoxy-\-naphthylacrylate is prepared as 
0 a viscous, red oil, which did not show any 
OMe tendency to crystallise, and which was 
oo not further purified by the action of 
| sodium phenoxide on ethyl §-chloro-f-4- 
“\co methoxy-l-naphthylacrylate; it was hydro- 
oem | lysed by methyl-alcoholic potassium hydr- 
PhO-U=-CH oxide to a mixture of the corresponding 
(I.) acid, brown prisms, m. p. 180—181° 
co (decomp.), and the phenyl ether of 
4 3-hydroxy-8-methoxy-aB-naphthind - 1 -one 

tie” \CH (1), colourless prisms, m. p. 186—187°. 
| J 0-C,,H,"OMe Successive treatment of B-phenoxy-f-4- 


ds methoxy-1l-naphthylacrylic acid with phos- 


phorus pentachloride and aluminium 
chloride yields 4/-methozxy-1'-naphthy/l-2- 
chromone (II), pale yellow needles, m. p. 177—-178°. H. W. 


(II.) 


Formation of Chromones. 8S. Runemann (Ber., 1920, 53, 
[B], 285—287).—The methods available for the synthesis of 
chromones (Ruhemann, T., 1900, 77, 1184; 1901, 79, 470, 918, 
1185; 1902, 81, 419; Simonis and Rennert, A., 1914, i, 980) 
suffer under the disadvantage that the yields are very small. 
The author has therefore endeavoured to synthesise these sub- 
stances from ethyl 8-chlorocrotonate, using a procedure which, in 
the aromatic series, readily yielded the flavones; although pre 
paration can be effected in this manner, the yields are unsatis- 
factory. 

2-Methylchromone (annexed formula), colourless needles, m. p. 

72—73°, is obtained by the successive action of 

CO phosphorus pentachloride and aluminium chloride on 

ON /™\ B-phenoxycrotonic acid. Similarly, 8-p-tolylory- 
|} fl IIMe erotonic acid, colourless needles, which gradually 
—sr us decompose when heated, softening at 145° and becom- 
O ing completely molten at about. 159—160° (ethyl ester, 
colourless oil, b. p. 152—-153°/14 mm.), is trans- 

formed into 2:6-dimethylchromone, colourless prisms, m. P.- 
103—104°; the latter, like other chromones (Ruhemann, T., 1902, 
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81, 419), yields a platinichloride, (C,,;H)0.)o,H.PtCl,, orange 
prisms, which darken when heated and have m. p. 185° (decomp.). 


The Parent Substance of Adrenaline. Kari W. Rosexymunp 
and H. Dornsart (Ber., 1920, 58, [B], 317—318. Compare this 
vol., i, 56).—In reply to the criticism of Knoop (this vol., i, 161), 
the authors point out (i) that adrenaline is produced in such small 
quantity in the organism that it is probable that the main processes 
of degradation of amino-acids are not concerned with its form- 
ation, and (ii) that the sequence of changes of amino-acids which 
they have postulated is not hypothetical, but is based on changes 
which have been established experimentally for micro-organisms. 

H. W. 


The Identity of Aribine with Harman. Enrnsr Spirn 
(Monatsh., 1919, 40, 351—359).—The fact that aribine can he 
sublimed without decomposition is difficult to reconcile with the 
molecular weight required by Rieth’s formula, C.,H.,N, (Annalen, 
1861, 120, 247). A comparison of the alkaloid with harman, 
C,.H,)N. (Fischer, A., 1901, i, 405), revealed the complete identity 
of the bases (m. p. 237—-238° in a vacuum), of their hydrochlorides 
(each showing intense blue fluorescence in acid solution), of their 
aurichlorides (darkening in a vacuum at 207° and melting at 
211—-213° [decomp.]), of their platinichlorides (straw-yellow 
needles, which turn brown in a vacuum at 255—260°, and 
are not melted at 280°), and of their picrates (yellow crystals, 
which become brown in a vacuum at 215°, dark brown at 240°, and 
black at 250-—255°). J. K. 


Some New Compounds of Caffeineand Theobromine, 
Soluble in Water. J. Apewin (Apoth. Zeit., 34, 316; from Chem. 
Zentr., 1919, iii, 957).—The alkali and alkaline-earth salts of 
aromatic carboxylic acids and of all w-methylsulphonic acids of 
carbo- and hetero-cyclic amines yield complex compounds with 
caffeine and theobromine which are freely soluble in water and, in 
part, are of therapeutic value. Since aqueous solutions of o-acet- 
oxybenzoic acid are readily decomposed, with elimination of acetic 
acid when slightly warmed, the preparation of calcium caffeine-o- 
acetoxrybenzoate is effected by suspending calcium o-acetoxybenzoate 
(100 grams) in anhydrous alcohol or acetone (500 c.c.), and, with 
continuous stirring, adding a solution of caffeine (55 grams) in 
chloroform ; the solvent is subsequently allowed to evaporate at a 
low temperature. The purity of the product is tested by treating 
its aqueous solution with ferric chloride, which should yield a 
coffee-brown precipitate, but not a violet coloration (absence of 
salicylic acid). Calcium theophylline-o-acetorybenzoate is similarly 
prepared from solutions of theophylline in pyridine or benzyl 
alcohol. The caffeine and theophylline compounds of the w-methyl- 
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sulphonates of the amines are prepared by mixing solutions of 
equimolecular quantities of the components in water and evapor- 
ating the solutions on the water-bath at a low temperature, or, 
if the amine salt is insufficiently stable to withstand this treat- 
ment, a solution of caffeine in chloroform is added to a suspension 
of the sodium salts of the w-methylsulphonic acids of p-phenetidine 
(neraltine), of 4-aminoantipyrine (melabrin), of aniline, p-toluidine, 
or naphthylamine in alcohol, acetone, or chloroform, and the solvent 


is removed with continuous stirring at a gentle temperature. 
H. W. 


The Ability of Plants to Form Optical Antipodes. Kurr 
Hess and WitHEeLtm WELTZIEN (Ber., 1920, 53, [B], 119—129).— 
The normal products of animal metabolism occur in optically active 
forms and never in their possible antipodes; an apparent exception 
to this rule is found in the production of optically inactive lactic 
acid by the fermentation of dextrose, but in this case it has been 
established that methylglyoxal is an intermediate product, from 
which, by an "intramolecular Cannizzaro reaction, the lactic acid is 
finally formed, that is, the final stage is not an enzymic process. 
In the case of the plant organism, on the other hand, optical anti- 
podes are not infrequently produced simultaneously ; examples of 
this are coniine and methylconiine in Conium maculatum, pelle 
tierine, isopelletierine and  wmethylisopelletierine, atropine. 
laudanine, scopoline, paricine, cryptopine, arabine, cevadine. 
delphinine, and delphinoidine. The production of optically in- 
active bases which contain at least one asymmetric carbon may be 
ascribed to one of the following causes: (i) racemisation may have 
occurred during the treatment of the plant with extracting solvents, 
(ii) racemisation of a primarily formed optically active alkaloid 
may have occurred within the plant during its life, and (iii) form- 
ation of the alkaloid may be brought about by “symmetrical ” 
processes, either by symmetrical enzymes or by total or partia! 
processes in which enzymes do not play a part. Thus, coniine mav 
possibly be formed in the following manner: 


(“s , . 2 JN 

P - Heo 

CH-CHE-oH — 2 CIOHEL —. ICH-CH.E 
= \ } = J CH-CH,E! 
NH NH NH 


which would be analogous to the production of dl-lactic acid from 
dextrose, with intermediate formation of methylglyoxal. The 
possibility indicated in (i) may be exemplified by atropine, since 
/-hyoscyamine is readily racemised by dilute alkali at the ordinary 
temperature and by preservation of its alcoholic solution, whilst 
protracted treatment with potassium carbonate solution is used in 
extracting the alkaloid from Atropa belladonna. Pelletierine and 
the allied substances have been shown to be readily racemised, but 


not under conditions such as are observed in their extraction, whilst, 
- 
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also, no activity is observed in the fresh extracts. d-Coniine and 
d-methyleoniine are racemised with such difficulty that it is 
impossible to assume that racemisation occurs in the process of 
extraction or within the living plant. The case of scopoline is 
somewhat different, and it appears impossible to attribute the 
optical inactivity of the natural product to any of the three causes 
above-mentioned, since King (T., 1919, 115, 476, 974) has shown 
that the active base is by no means readily racemised, and an 
explanation on the lines of that given for dl-lactic acid is out of 
the question. There would thus appear to be an example of a 
fundamentally different mode of action in the animal and the 
plant organism. 

[In part with (Fri.) H. Kavuiia.|—Coniine is not racemised 
when heated with concentrated hydrochloric acid during 104 hours 
at about 200° (compare Hess and KEichel, A., 1918, i, 34). 
Similarly, d-methylconiine is unchanged by similar treatment 
during 120 hours, by the action of ethyl-alcoholic sodium ethoxide 
solution during 12 hours at 200°, or of aqueous ethyl-alcoholic 
sodium solution under the same conditions, or by boiling alcoholic 
potassium hydroxide solution during 45 hours. H. W. 


The Asymmetric, Tervalent Nitrogen Atom. III. Methyl- 
dihydroisopelletierine and d/-Methylconhydrine [{Methyl- 
dihydroconhydrinone]. Kurr Hess (Ber.. 1920, 53, [8], 


129—139).—In previous communications (A., 1919, i, 345; this vol., 
i, 86) it has been shown that methylisopelletierine and dl-methyl- 
conhydrinone are structurally identical, racemic compounds, the 
isomerism of which can only be explained by the assumption of a 
second asymmetric centre in addition to the asymmetric carbon 
atom, which can only be the tervalent nitrogen atom. Since each 
compound is oxidised to piperidine-2-carboxylic acid and reduced 
to dl-methylconiine, it appeared that the stereoisomerism was in 
some manner conditioned by the presence of the carbonyl group. 
It is now found, however, that the four amino-alcohols obtained by 
reduction of methylisopelletierine and d/-methylconhydrinone are 
all different, so that the isomerism of the parent substances persists 
in the corresponding alcohols. The carbonyl group of the ketones 
cannot therefore have the importance which was _ previously 
attributed to it, and the cause of the isomerism is to be sought in 
the arrangement of the groups around the nitrogen atom. If, 
however, the oxygen atom is entirely removed, the isomerism dis- 
appears. It may be further noted that the methiodides of the 
hydramines of both series are different, and afford a rather unusual 
example of asymmetric arrangement in a compound of the type 
N(AABC)X; a similar instance has been observed by Freund and 
Kessler (A., 1919, i, 283) in the quinoline series. 
Methylésopelletierine is readily reduced by sodium amalgam and 
water at the ordinary temperature to a mixture of a-methyl- 
dihydroisopelletierine, b. p. 101—106°/15 mm., and slightly impure 
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B-methyldihydroisopelletierine, b. p. 115—120°/15 mm. (annexed 
formule), which are 


CH, CH, separated by  frac- 
; 4 . , tional distillation. 
H,c/ cH, = H,c7 SCH, — The a-base does not 
H,C CH—-VEt H,v CH CEt a ——— _ 
\ | with the halogen acids 
me = Mey - or with dileciaiaaiiic 
a-Base. B-Base. acid, but gives a 
crystalline methiodide, 
m. p. 176°, an oily picrate, and an oily m-mitrobenzoyl derivative, 
b. p. ca. 220°/17 mm. The B-base gives a methiodide, cubes, m. p. 
176—177°, a picrate, prisms, m. p. 123—124°, and an oily m-nttro- 
benzoyl derivative, which could not be distilled without almosi 
complete decomposition. Reduction of either base by phosphorus 
and hydriodic acid at 125—135° gave di-methylconiine, identified 
as the platinichloride and aurichloride. 

a-dl-Methylconhydrine, b. p. 97—99°/16 mm., and f-dl-methy/- 
conhydrine, b. p. 91—101°/15 mm. (annexed formulz), are 

obtained by the action 

of formaldehyde and 

formic acid on _ the 

a & ; corresponding _hydr- 

CH—-CEt ‘Et amines. The a-base 

ah OH Pd gives a methiodide, 

NMe prisms, m. p. 

a-Base. . 178—179°, a picrate 

(+0°5EtOH), rods, 

m. p. 79—80°, and an oily m-nitrobenzoyl derivative. The meth- 

iodide of the B-base crystallises in prisms, m. p. 174°, the picrate 

forms irregular plates and cubes, m. p. 133—134°, and the m-nitro- 

benzoyl derivative is an oil. Reduction of either base by hydriodic 
acid and red phosphorus yields d/-methylconiine. 

Isomerism of the amino-alcohols is not so sharply marked as 
that of the ketones, since in the former case the m. p.’s of the salts 
are nearly identical, whilst in the latter case they differ by 30—40°; 
the individuality of the salt is, however, readily demonstrated by 
the mixed melting-point method. mn. Ww. 


The Asymmetric, Tervalent Nitrogen Atom. IV. Non- 
existence of Ladenburg's isoConiine. Kurr Hess and WILHELM 
WELTzIEN (Ber., 1920, 58, [B], 139—149).—Some years ago 
Ladenburg (A., 1906, i, 692, and previous abstracts) described the 
preparation of isoconiine, and explained its isomerism with coniine 
by the hypothesis of an asymmetric, tervalent nitrogen atom. On 
theoretical grounds, the authors have been led to doubt the exist- 
ence of this instance, since the salts of coniine and isoconiine have 
identical melting points, which is unusual in a case of this kind, 
whilst, secondly, dl-methylconiine (preceding abstract) is incapable 
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of existence in the corresponding isomeric forms, and the same is 
therefore probably true for coniine itself, and, thirdly, /-coniine 
has been synthesised by Léffler (A., 1909, i, 180) and found to be 
identical with the natural substance. They have therefore 
repeated Ladenburg’s work, and obtained results which are prac- 
tically identical with his. The possibility that zsoconiine as pre 
pared in this maner is contaminated with an impurity which affects 
the specific rotation, but is eliminated in the purification of the 
salts, has been examined by adopting a different mode of synthesis, 
which is found to yield a material identical in all respects with 
natural d-coniine. The higher optical activity of Ladenburg’s 
synthetic coniine preparation is therefore to be attributed to the 
presence of impurities, and isoconiine is to be deleted from the 
literature. 

Ladenburg’s synthesis has been slightly moditied. Methyl-a- 
picolylalkine is reduced by phosphorus and hydriodiec acid, but as 
the product is found to contain about 65% of 2-allylpyridine, the 
conversion to the propyl derivative is completed by means of 
hydrogen in the presence of platinum. The dl-coniine is prepared 
by reduction of 2-propylpyridine by sodium and alcohol, and is 
resolved by d-tartaric acid. The hydrogen tartrate and platini- 
chlorides of the synthetic and natural bases appeared identical in 
all respects, but the synthetic base had [a], +19-01°, whereas the 
natural product had only [a], + 15°21°. 

The preparation of di-coniine from methyl a-picolylalkine has 
been effected in a somewhat different’ manner, in that the sub- 
stance is first converted into the piperidine derivative by hydrogen 
in the presence of platinum, and the hydroxy-group is subsequently 
reduced by treatment with phosphorus and hydriodic acid, followed 
by zine and sulphuric acid; in this manner, the formation of an 
allyl derivative is avoided. The racemic base is resolved by 
d-tartaric acid; the specific rotation of the hydrogen tartrate is 
+ 20°06° in alcoholic solution, whilst the base obtained from it has 
fal, +14-96°, which agrees well with the specific rotation of the 
natural product. H. W. 


A Radicle with Quadrivalent Nitrogen. Bruno Emmert 
(Ber., 1920, 58, [B], 370—377).—Dimethyl- or diethy]-tetrahydro- 
dipyridyl, RN Como >CH-CH< org NR (Hofmann, A., 
1881, 921; Emmert, A.. 1909, i, 602; 1917, i, 221; 1919, i, 455), is 
soluble in alcohol, yielding a yellowish-brown solution, which, 
slowly at the ordinary temperature, but more rapidly when warmed, 
becomes deep blue; the blue coloration disappears immediately 
when the solution is shaken with air, but slowly reappears, and can 
be again removed until a molecule of oxygen has been absorbed 
for each molecule of substance. The phenomena are thus analogous 
with those observed by Schmidlin (A., 1908, i, 623) in the case of 
triphenylmethyl. In the present instance, there is the possibility 


i. 332 ABSTRACTS OF CHEMICAL PAPERS. 


of the formation of two radicles (annexed formule, I and IL) con 
taining, respectively, a 
CH CH quadrivalent nitrogen or a 
tervalent carbon atom, which 
on oxidation should yield a 
pyridinium hydroxide or a 
peroxide; actually, the 
formation of methylpyr- 
idinium hydroxide from dimethyltetrahydrodipyridyl (identified as 
the chloride and platinichloride) is established. In the case of 
benzyltetrahydrodipyridyl, the blue coloration of the alcoholic solu- 
tion is only developed on warming. Solutions in ether are yellow, 
and do not become blue. Solutions in chloroform are intermediate 
in their properties between those in ether and alcohol; the yellow 
solution, when preserved with exclusion of air, slowly becomes pale 
green to bluish-green, which may be regarded as a mixture of the 
yellow and blue colorations. The following experiments show that 
the blue solutions actually contain the radicle (I); the alcoholic 
solutions are instantaneously decolorised by iodine and _ yield 
N-alkylpyridinium iodides, as is shown by the isolation of these 
substances and by the estimation of ionisable iodine in the crude 
products. Addition of iodine to the yellow, ethereal solutions 
causes partial resinification ; allylpyridinium iodides are also formed 
in small amount, together with larger quantities of yellow, 
amorphous powders, which could not be further purified, but which 
are shown to contain an atom of iodine for each pyridine nucleus. 
A mixture of alkylpyridinium iodide and the yellow, amorphous 
iodo-compound is formed from the chloroform solution. 

In the case of triphenylmethyl, the degree of dissociation, and 
consequently the intensity of colour of the solution, diminishes with 
decreasing temperature. The blue, alcoholic solutions of the 
dialkyltetrahydrodipyridyls become violet-red at. — 80°, whilst that 
of the dibenzyl derivative changes to brown, the colour in each 
case being restored when the solution is warmed ; the reason of the 
non-disappearance of the colour has not been elucidated. 

The tendency of the dialkyltetrahydrodipyridyls to dissociate 
into radicles is ascribed to the weakening of the valency uniting the 
y-carbon atoms by the demands of the numerous double bonds, and 
cannot be ascribed to steric hindrance, which has been so frequently 
advanced as a theory in the triphenylmethy] series. H. W. 


The Action of Ethyl Chloroformate on Pyridine and 
Quinoline. Tomas Hopxtns (T., 1920, 117, 278—282). 


Crystallographic Properties of a Compound C,,H,O.N. 
A. Jounsen (Centr. Min., 1919, 33—34).—The compound, which 
10— 
possibly has the structure CHPRICS melts at 
138°5+0°5° (decomp.), and crystallises from benzene in short 
columns with indistinct end faces; a:h:¢ = 1°335:1:0°57; 
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p=114°18}’. D'° 1-345. Cleavages were observed parallel to the 


faces {100} and {101}. The optic axial angle is large, and 
1:756. E. H. R. 


Ny 


Constitution of Acylanthranilic Anhydrides. G. Scurorrer 
(Ber., 1920, 58, [B], 230—232).—In a recent communication (this 
vol., i, 181), Heller and Lauth have described the preparation oi 
hydrazino-derivatives of simple and complex acylanthranyls, to 


O 
which they have attributed the general structure a >N:‘COR 
6th, 
Co-O 


instead of C,H, <n -d-R . The author, however, regards the form- 


ation of the hydrazine additive products as additional evidence in 

favour of the lactonic formule; he points out, for example, that 

the anhydride of formylanthranilic acid may be regarded as 

isocoumarin, in which a CH 

H,N-HN OH H,N-HN OH group. is_ replaced by 

ol nitrogen, and that, therefore, 

Cc—-O ( their hydrazino-compounds 

‘ ;H,< may be similarly formulated 

‘CHICH \N: (annexed formulz, I and IT). 

(I.) : The lactone formula further 

explains why acylanthranilic 

acids which contain the group ‘NH-CO: readily form unimolecular 

anhydrides, owing to preliminary change into the desmotropic 

form *N:C(OH):, whereas those in which this desmotropic change 
is structurally impossible give bimolecular anhydrides. H. W. 


Products of the Action of Oxalyl Chloride on Acid Anilides. 
R. SrorrE and M. Lvuruer (Ber., 1920, 53, [B], 314—317).— 
When acetanilide is heated with rather more than a molecular pro- 
portion of oxalyl chloride in carbon disulphide solution, it yields a 
compound, CyH;O,.N, m. p. 143° (not quite definite), which, 
mainly by reason of the readiness with which it is decomposed by 
water into acetic and oxanilic acids, is regarded as 4:5-diketo-3- 


» “4 7 ‘4 C(.CH, 
phenyl-2-methylenetetrahydro-oxazole, 0<60—00 NPh. When 


warmed with alcohol, it gives 4:5-diketo-2-ethory-3-phenyl-2- 
methyltetrahydro-orazole, colourless needles, m. p. 98°. Under 
similar conditions, diethylacetanilide and oxalyl chloride (1:1) give 
SL en ean m. p. 
The compounds obtained by Figée (A., 1915, i, 869) from molar 
quantities of oxalyl chloride and propionanilide or phenylacet- 
anilide are to be regarded as 4: 5-diketo-3-phenyl-2-ethylidenetetra- 
hydro-oxazole and  4:5-diketo-3-phenyl-2-benzylidenetetrahydro- 
oxazole. H. W. 


Preparation of Octanitrodiphenylethylenediamine. Farn- 
WERKE vorM. Merster, Lvuctus, & Briintnc (D.R.-P. 300082: from 
Chem. Zentr., 1920. ii, 188).—Octanitrodiphenylethylenediamine, 
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C,H,(NO,)3*N(NO,)-CH,*CH,"N(NO,)-C,H,(NO,)s, is prepared by 
the action of concentrated nitric acid on 2:4:2/:4/-tetranitro- 
diphenylethylenediamine or 2:4:6:2!:4/:6/-hexanitrodipheny]- 
ethylenediamine; it crystallises from concentrated nitric acid in 
colourless, rhombic prisms, m. p. 213° (violent decomp.), and is 
almost insoluble in the usual organic media. It is an extremely 
sensitive explosive. H. W. 


Absorptive Power of Uric Acid towards Dyes. A pr 
Benoit (Compt. rend. soc. biol., 1919, 82, 1051—1052; from 
Chem. Zentr., 1920, i, 168).—Uriec acid has the power of adsorb- 
ing precipitated colloids from their solutions. If methylene-blue is 
administered to a subject who separates uric acid freely, the sedi- 
ment is coloured blue. If a trace of dye is added to a hot 
saturated solution of uric acid, coloured crystals of the latter are 
deposited from the cold solution. When a cold saturated solution 
of a normal urate is treated with a small quantity of a soluble 
dye and then acidified with a trace of hydrochloric acid, the pre 
cipitated uric acid adsorbs the dye, and can even cause complete 
decolorisation of the solution. H. W. 


State of Uric Acid in Solution. Atse Benorr (Compt. rend. 
soc. biol., 1919, 82, 1052—1053; from Chem. Zentr., 1920, i, 168). 


—Yric acid may be present in solution in two physically different 
conditions, in one of which it is stable, flocculent, and crystalline, 
and cannot adsorb dyes, whilst in the other it is metastable; it is 
found in the latter condition in supersaturated solution in urine. 
Urie acid is therefore probably more soluble in colloidal solutions 
than in the corresponding quantity of distilled water at the same 
temperature. H. W. 


Action of N-Phenylhydroxylamine on Aromatic Nitro- 
compounds. Jakos Mrisennemer (Ber., 1920, 53 [Bi, 
358—369).—-The action of hydroxylamine on m-di- and tri-nitro- 
compounds leads to the substitution of hydrogen atoms attached 
to the nucleus by amino-groups, whereas with o- and p-dinitroaryls, 
reduction to the corresponding dihydro-derivatives occurs (Meisen- 
heimer and Patzig, A., 1906, i, 642, 652). It is now shown that 
the reaction with phenylhydroxylamine follows a similar course in 
each case. 

[With Ivan Smotnrxov.]—When m-dinitrobenzene and phenyl- 
hydroxylamine react in methyl-alcoholic solution in the presence 
of potassium hydroxide, a mixture of azoxybenzene, a-3-nitro-1- 
azorybenzene, yellow needles, m. p. 120—121°, and B-3-nitro-1- 
azorybenzene, pale yellow needles, m. p. 86—88°, is obtained. The 
latter substances are reduced by ammonium sulphide to 3-nitro- 
1-hydrazobenzene, yellow crystals, m. p. 84—85°, which is oxidised 
by mercuric oxide to 3-nitro-l-azohenzene. m. p. 95—96° (compare 
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Bamberger and Hiibner, A., 1904, i, 117). The course of the 
condensation is indicated by the scheme: 


N "C,H, N :O 
NO,-C,H,NO,+NAPh:OH —> aA ait 
; NaYQY NPh-OH 
NO,C,H,-N,O-Ph. 


A similar mixture of azoxy-compounds is obtained from 1:3:5-tri- 
nitrobenzene, but in this instance only the more sparingly soluble 
3:5-dinitro-l-azorybenzene, practically colourless crystals, m. p. 
170—171°, was isolated. 

2:4-Dinitrotoluene yields with azoxybenzene. a-henzeneazoxy-2- 
nitro-p-toluene, yellow crystals, m. p. 123—124°, B-henzeneazozy- 
2-nitro-p-toluene, m. p. 119—120°, and a substance, m. p. 160°, 
which is very probably 2:2/-dinitro-4:4/-azoxytoluene. Reduction 
of the benzeneazoxynitrotoluene yields the corresponding hydrazo- 
henzene, which, without being isolated, was oxidised to benzeneazo- 
2-nitro-p-toluene, orange-red needles, m. p. 103—104°, the consti- 
tution of which is established by its synthesis from nitrosobenzene 
and 3-nitro-p-toluidine. 

The nitro-group appears capable of adding hydroxylamine in the 
manner described above only if both the ortho-positions with 
respect to it are free. Thus 2:6-dinitrotoluene is converted into 
2: 2/-dinitro-6 :6/-azoxytoluene, nearly colourless crystals, m. p. 
189—-190° (Brand and Zoller, A., 1907, i, 755). 

The additive power of nitro-groups in the m-, di-, and tri-nitro- 
compounds is greatly influenced by the presence of other substi- 
tuents; preliminary experiments show that 2:4:6-trinitrotoluene 
and 2:4:6-trinitrophenetole react in a quite different manner 
(which has not been further examined), whilst 2:4: 6-trinitro-m- 
xylene remains unaffected. 

When 1:3:5-trinitrobenzene and phenylhydroxylamine are dis- 
solved in alcohol, a crystalline substance is slowly deposited (pale 
yellow leaflets or needles, m. p. 123—124°), which is formed from 
1:3:5-trinitrobenzene (2 molecules) and azoxybenzene (1 mole- 
cule). the latter being obviously formed by the auto-decomposition 
of phenylhydroxylamine. m-Dinitrobenzene behaves similarly, 
vielding m-dinitrohenzeneazorybenzene, C,,H,,0;N,, yellow plates, 
m. p. 52—54°. Azoxybenzene was also found to give additive 
products with 1:3:5-trinitrobenzene, with 2:4:6-trinitrotcluene 
(vellow leaflets, m. p. 64—66°), and with m-dinitrobenzene, but not 
with 2:4:6-trinitrophenetole or 2:4-dinitrotoluene. Azobenzene 
was less reactive, but vielded an additive compound with trinitro- 
henzene (compare Hofmann and Kirmreuther, A., 1910, i, 548). but 
not with 2:4:6-trinitrotoluene, 2:4:6-trinitrophenetole, m-dinitro- 
benzene, or 2:4-dinitrotoluene. H. W. 


Azo-derivatives of Indoxyl. J. Marriner and O. Dornier 
(Com pt. rend., 1920, 170, 592—594).—Azo-derivatives of indoxyl 
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may readily be prepared by adding to a mixture of ice and indoxy] 
neutralised with sulphuric acid, the requisite amount of a diazo- 
compound. In this way the authors have prepared: o-7'olweneazo- 
indoxyl, m. p. 249° (decomp.). m-Tolueneazoindoxyl, m. p. 232° 
(decomp.). p-T'olweneazoindozyl, m. p. 256° (decomp.). m-4-Xylene- 
azoindozyl, m. p. 244° (decomp.). y-Cumeneazoindoxyl, m. p. 
245° (decomp.). a-Naphthaleneazoindozryl, m. p. 202° (decomp.). 
B-Naphthaleneazoindoryl, m. p. 220° (decomp.). 
All the m. p.’s given are approximate owing to decomposition. 
Benzeneazoindoxyl, when reduced in 
4/\ co alkaline solution by sodium hyposul 
|} | lo~w—-pw’ SN phite, gives aniline, ammonia, and 
\/\4- HO ANZ _ indirubin. 
N The authors discuss the structure of 
these azo-compounds, and suggest as a 
possible constitution the formula annexed as an alternative to that 
supported by Baeyer (compare A., 1884, 74) and Heumann (com- 
pare Ber., 1893, 26, 226) or the one supported by Heller (compare 
A., 1907, i, 442). W. G. 


Diazo-compounds. Thermochemical Investigations. 
W. Swientostawski (Ann. Soc. d’Encour. Sct. Expt., 1917, Suppl. 
No. 7. Reprint 15 pp.).—In part a very brief résumé of work 
already published (compare A., 1909, ii, 547, 864; 1910, ii, 588, 691; 
1911, ii, 188, 967; 1914, ii, 105, 107; 1918, ii, 32). 

The author has measured the heat of reaction of varying pro- 
portions of sodium hydroxide on different oximes and of excess of 
hydrochloric acid on the same oximes, and on these results bases a 
discussion of the constitution of the oximes and their relationship 
to the diazonium hydroxides. The heats of reaction indicate that 
a-benzaldoxime is more strongly acid than B-benzaldoxime, and in 
this respect closely resembles acetaldoxime. Accordingly, for the 
two oximes the following structures are suggested : 


Ph-C- A Ph:C-H 


N iH 
N-OH HO-N 
B-. a-. 


, 


and from these the structures of the diazo-compounds are deduced 
as follows, the iso-form being more acid than the normal form: 
Ph:-N Ph:N 
" fl 
N-OH HO-N 


Normal. iso. 


Finally the author puts forward the hypothesis that in certain 
compounds containing nitrogen the atom (or atoms) undergo a 
deformation, the three valencies of nitrogen being displaced, and 
the atom loses one of its planes of symmetry. This deformation 
is accompanied by an increase of acidity. Thus there is: 
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> C:NOH R-N:N-OH 


Unstable form of aldoxime. Normal diazonium hydroxide. 
R-C-H R-N 
il i] 
HO-N 110-N 


Stable form of aldoxime. isoDiazonium hydroxide. 

the nitrogen atom indicated by N having undergone deformation. 

In a final chapter the author discusses the relative merits of 
Cain’s and Blomstrand’s structural formule for diazo-compounds, 
and quotes certain facts which, in his opinion, are opposed to Cain’s 
formula. At the same time he considers that Blomstrand’s formula 
does not offer an explanation of all the known properties of the 
diazo-compounds. W. G. 


Condensation Products from »-Aminoazobenzene and 
Ketones or Aldehydes. G. Reppriizn (Ber., 1920, 53, [B}, 
340—344).—Benzophenone is scarcely affected by being heated with 
paminoazobenzene even after addition of hydrobromic acid (com- 
pare this vol., i, 315); reaction, however, occurs readily if benzo- 
phenoneanil (A., 1913, i, 1203) is substituted for the ketone, the 
necessary condition consisting in the removal of the liberated 
aniline, which is readily effected by performing the operation in a 
vacuum at 180°; the p-diphenylmethyleneaminoazohbenzene, 
CPh,:N-C,H,°N.*Ph, forms coarse, orange-yellow crystals, or, less 
frequently, large, less intensely coloured plates, both varieties 
having m. p. 123°. It yields an orange-red monohydrochloride and 
a dark red dihydrochloride, both of which are rapidly decomposed 
by traces of moisture into aminoazobenzene hydrochloride and 
benzophenone. p-Fluworenylideneaminoazobenzene, long, orange- 
yellow, strongly dichroic needles, m. p. 141—142°, is prepared 
similarly. 

For comparative purposes, the following condensation products 
of aldehydes and p-aminoazobenzene have been prepared: p-cinna- 
mylideneamtmoazobenzene, CHPh:CH-°CH:N-C,H,°N,°Ph, orange- 
yellow leaflets, m. p. 137—-138° (hydrochloride, orange-red, crystal- 
line powder) ; p -dimethylaminodenzylideneaminoazobenzene, 
orange-yellow crystals, m. p. 174—175°; di-p-dimethylaminophenyl- 
methyleneaminoazobenzene (NMe,*C,H,)oC°N-C,H,No*Ph, orange- 
red needles, m. p. 232—233°. The halochromic phenomena on 
solution in concentrated sulphuric acid are shown in the following 


table: 
Colour of Colour of 
substance. solution. 


Benzylideneaminoazobenzene orange-yellow. orange-red. 
Cinnamylideneaminoazobenzene orange-yellow. purple-red. 
Diphenylmethyleneaminoazobenzene. orange-yellow. orange-red. 
Fluorenylideneaminoazobenzene orange. cinnabar-red. 
p - Dimethylaminobenzylideneamino - 

azobenzene orange-yellow. orange-yellow. 
Di - p-dimethylaminophenylmethylene- 

aminoazobenzene orange. orange. 
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It appears, therefore, that the halochromy is noticeably increased 
when the C:N-group is conjugated with a neighbouring C:C-group, 
a phenomenon which is also observed with unsaturated anils and 
ketones. Similarly, the hydrochloride is rendered more stable by 
the presence of the conjugated C:C-group. The non-appearance 
of halochromy in the two instances last mentioned is probably 
attributable to the smaller basicity of the aminoazobenzene residue 
as compared with the anil residue; as a consequence, salt formation 
may occur at a dimethylamino-group and therefore not cause 
halochromy. H. W. 


A New Method for Preparing Esters of Amino-acids. 
Composition of Caseinogen. fFreperick Witiiam Foremax 
(Biochem. J., 1919, 18, 378—-397).—The outlines of the process are 
as follows: The amino-acids are converted into their dry lead salts, 
which are suspended in absolute alcohol and converted into the 
ethyl esters by saturation with dry hydrogen chloride. After 
removal of the free hydrochloric acid and the alcohol, the ester 
hydrochlorides are dissolved in dry chloroform, and the free esters 
liberated by shaking the solution with anhydrous barium hydroxice. 
The chloroform is removed by evaporation under reduced pressure, 
and the esters are dissolved in anhydrous ether. Subsequently 
they are fractionally distilled in the usual manner. This process 
avoids considerable loss of esters by hydrolysis, which occurs by the 
use of aqueous solutions in the usual procedure. This method has 
already yielded results of value, in that some of the deficit in the 
amino-acid content of caseinogen has been accounted for. The 
author gives the following details of the percentage composition of 
caseinogen, partly from the results of his own work and partly from 
other sources: Glycine, 0°45; alanine, 1°85; valine, 7-93; leucine, 
9°7; proline, 7°63; phenylalanine, 3°88; glutamic acid, 21°77; 
aspartic acid, 1:77; new syrups, 14°34; lysine, 7°62; histidine, 2°5; 
arginine, 3°81 ; tryptophan, 1°5; serine, 0-5; tyrosine, 4°5; hydroxy- 
proline, 0°23; diaminotrihydroxydodecanic acid, 0°75; ammonia 
1°61; sulphur, 0°76; phosphorus, 0°85 ; substances of peptide nature 
obtained on hydrolysis, 3°41; total, 97-36%. J.C. D. 


Dissociation of Oxyhemocyanins. Cu. Dafré and A. 
ScuHNEIDER (Compt. rend. soc. biol., 1919, 82, 1038—1040; from 
Chem. Zentr., 1920, i, 176—177).—Careful experiments with solu- 
tions of pure crystalline oxyhemocyanin, in some cases in the pres- 
ence of an antiseptic, show that the substances obtained from the 
snail and the lobster are readily reducible by physical dissociation. 

H. W. 


A Compound of the Hzmocyanin of the Snail with 
Nitric Oxide. Cu. Duérf and A. Scunetper (Compt. rend. soc. 
biol., 1919, 82, 1041—1043; from Chem. Zentr., 1920, i, 177).—A 
solution of the hemocyanin forms with nitric oxide a crystalline, 
green dye, which is designated “ hemocyanin nitric oxide.” 


H. W. 
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Liquefaction of Gelatin by Salts. T. R. Brices and Evetyn 
M. C. Hreser (J. Physical Chem., 1920, 24, 74—75).—Solutions 
of 5% gelatin were mixed with 33% solutions of zine chloride, 
potassium chloride, ammonium nitrate, potassium thiocyanate and 
magnesium chloride, and with saturated solutions of potassium 
nitrate and ammonium chloride respectively, and placed in a thermo- 
stat at 19°. After thirty minutes the mixture containing potass- 
ium chloride had set to a jelly, in twenty-four hours those con- 
taining magnesium chloride and ammonium chloride had set, and 
after thirty-six hours the remainder were still liquid. After 
dialysis for twenty-four hours the whole of the solutions had set, 
and on again mixing with zinc chloride, ammonium nitrate, and 
potassium thiocyanate respectively the jellies liquefied within an 
hour. It is thus proved that the processes of liquefaction and 
gelatinisation produced by salts are strictly reversible. J. F. 8S. 


Presence of Invertase in the Pure Honey of Bees. A tin 
Caittas (Compt. rend., 1920, 170, 589—592).—By the general 
method of preparation of enzymes by precipitation with alcohol, 
invertase was isolated in the form of its aqueous solution from a 
sample of honey. The honey contained approximately 0-05% of 
the enzyme, which gave all the tests for invertase, including the 
hydrolysis of sucrose. W. G. 


A Method of Testing the Amylolytic Action of the 
Diastase of Aspergillus Oryze. Seman A. Waksman 
(J. Amer. Chem. Soc., 1920, 42, 293—299).—The Lintner method 
for measuring the saccharogenic action of different enzymes on 
starch should not be used for comparative studies with different 
enzymes, since the end-products are not the same in the various 
cases. The starch liquefying (iodine) methods, with the exception 
of that of Wohlgemuth, do not give the “liquefaction” of starch 
by enzymes, but measure the reduction of the starch to substances 
giving no longer any reaction with iodine, which is arbitrary. In 
the study of the action of enzymes on the starches present or 
embodied in textiles (process of de-sizing), the Lintner method and 
its various modifications are unsuitable, since the problem consists 
in the elimination of starch, and not in the production of sugar. A 
convenient method for measuring the starch-liquefying power 
(amyloclastic action) of enzymes consists in adding the requisite 
amount of the latter to 10 c.c. of a 2% paste of raw potato starch, 
which is maintained at 40°, and observation of the time required 
for the liquid to become clear; the determination of the end-point 
may be facilitated by staining the starch, preferably with neutral 
red. When the stage of hydrolysis corresponding with this end-point 
is tested with iodine, it is found to be identical with that at which 
no heavy blue colour is obtained, but only a deep brown to faintly 
violet-brown colour or faint bluish-vio'et colour, showing that all 
the starch paste has been transformed into dextrins. 

Comparing the starch-liquefying powers of malt enzymes and 
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enzymes obtained from Aspergillus oryzae (water extract used 
known commercially as polyzime), the first are found to give a 
higher Lintner value, whilst the second give a higher liquefying 
value. The ratio of the latter to the former in the case of malt 
preparations is 1:4 to 1:5, whilst in the case of Aspergillus oryzae 
enzyme it is 1:1 to 1°5:1, so that the liquefying power of the latter 
in comparison to its saccharogenic power is four to six times as 
great as that of the malt preparations. H. W. 


Consecutive Action of Two Types of Emulsins on 
Amygdalin. J. Giasa (Compt. rend. soc. biol., 1919, 82, 
1196—1198; from Chem. Zentr., 1920, i, 299. Compare A., 1914, 
i, 1099).—If the action of emulsin of almonds on amygdalin is 
stopped by heating at a period when a portion of the latter 
remains unattacked, the action can be completed by the subsequent 
addition of the digestive juice of Helix pomatia; the same amounts 
of hydrocyanic acid and dextrose are formed as when complete 
decomposition is effected by one ferment only. If the order of 
addition is reversed, that is, if the emulsin of almonds is added to 
the amygdalin solution which has been partly decomposed by Helix 
juice and then heated, complete decomposition does not occur, 
although a certain amount of hydrocyanic acid and of dextrose is 
formed. Intermediate products are formed under the influence 
of Helix juice which are not further attacked by emulsin of 
almonds. m. W. 


Bivalent Tin as Chromophore in Aromatic Stannous 
Compounds and the Preparation of Hexa-aryldistannanes. 
Erich Krause and Reinnarp Becker (Ber., 1920, 53, [3], 
173—190).—Alkyl compounds of bivalent tin have been described 
previously, but their isolation in the pure state has proved impos- 
sible. The authors have therefore turned their attention to the 
corresponding di-aryl compounds, which are found to be stable, 
crystalline substances. Their most remarkable properties are their 
intense colour, which must be attributed to the unsaturated tin 
atom behaving as a chromophore, and their peculiar transformation 
into hexa-aryl distannanes analogous to the hexa-alkyl compounds 
described by Griittner (A., 1918, i, 159). 

Tin diphenyl is prepared by the addition of finely-powdered 
stannous chloride to an ethereal solution of a considerable excess 
of magnesium phenyl bromide; it forms a bright yellow, volumin- 
ous, amorphous powder, which has m. p. 130° (to a dark red, 
viscous liquid), after softening at 126°. Dilute solutions of the sub- 
stance in benzene are intense yellow to reddish-yellow, and become 
cloudy and gradually decolorised on exposure to air. The benzene 
solution becomes dark red, and gives a yellow precipitate on expo 
sure to sunlight. Dry tin diphenyl is rapidly decolorised on 
exposure to light and air, but it may be preserved unchanged for 
months in an atmosphere of nitrogen. The freshly prepared 
material appears to have a normal molecular weight in benzene 
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solution, but polymerisation soon begins, so that, after a few days, 
the molecular weight has increased fivefold. In chloroform solu- 
tion tin diphenyl rapidly absorbs the calculated quantity of bromine 
and yields tin diphenyl dibromide, which, for purposes of identifi- 
cation, was converted by potassium fluoride into the more readily 
purified tin diphenyl dafluoride, colourless, four-sided rods, m. p. 
above 360°. 

Hexaphenyldistannane is prepared by the treatment of stannous 
chloride with a large excess of magnesium phenyl bromide at 100°, 
by the action of sodium on tin tripheny! chloride, or by reduction 
of the latter with sodium and alcohol; it crystallises in colourless, 
rectangular plates, m. p. 237° (corr.) (from benzene in colourless, 
shining rhombohedra + 1°5C,H,), and is completely stable towards 
air. It has a normal molecular weight in benzene solution. It 
immediately reduces silver solutions to metallic silver, even at 
~75°. It is converted by bromine in chloroform solution at — 30° 
into tin triphenyl bromide. 

Tin di-p-tolyl is an orange-yellow, amorphous powder, m. p. 
111°5°, after softening at 109°. It is less readily oxidised by air 
than is tin diphenyl, which, however, it closely resembles in under- 
going polymerisation when preserved. Possibly by reason of steric 
hindrance, tin di-p-tolyl. unlike the pheny! derivatives, is not con- 
verted into hexa-ptolyldistannane when heated with an excess of 
magnesium phenyl bromide at 100°; at a higher temperature a 
complicated decomposition occurs, tin tetra-ptolyl being formed 
together with many other substances. 

Tin tetra-p-tolyl (compare Pfeiffer, A., 1910, i, 724) is converted 
into the monobromide in pyridine solution, and this is transformed 
into the hydroxide; the latter is purified and transformed by the 
requisite halogen acid into tim tri-p-tolyl chloride, coarse, rhombic 
plates, m. p. 97-°5°, tin tri-p-tolyl bromide, colourless rhombohedra, 
m. p. 98°5°, and fin tri-p-tolyl iodide, colourless, rhombic plates, 
m. p. 120°5°. Tin tri-p-tolyl fluoride, slender, interwoven needles, 
m. p. 305°, and tin triphenyl fluoride, colourless, minute prisms, 
m. p. 357°, after darkening at 345°, are also described. The latter 
substance is of interest, since it is so sparingly soluble in cold 
alcohol, ether, or water that the chloride can be used for the quan- 
titative precipitation of fluorides. Hera-p-tolyldistannane, colour- 
less, rhombic platelets, m. p. 145° (corr.), is prepared by the reduc- 
tion of tin tri-p-tolyl bromide with sodium and alcohol. 

Tin tetra-m-tolyl forms colourless needles, m. p. 128-5°. 

The following 0-tolyl derivatives were prepared from the product 
obtained by the action of stannic chloride on the quantity of mag- 
nesium o-tolyl bromide calculated for the formation of tin tetra- 
o-tolyl (instead of a considerable excess, as recommended by Krause 
and Schmitz, this vol., i, 198); the crude material was purified by 
conversion into the hydroxide, which was subsequently converted 
Into tin tri-o-tolyl chloride, colourless, pointed prisms, m. p. 99°5°, 
fin tri-o-tolyl hromide, compact, rhombic plates, m. p. 99°5°, and 
tin tri-o-tolyl iodide, hard, rhombic erystals, m. p. 119°5°. 
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Tm di-p-zylyl, m. p. 157°, after softening at 155°, closely 
resembles the corresponding di-p-tolyl compound, but. is consider- 
ably more stable towards air, so that it may be preserved exposed 
to air for some considerable time without undergoing change. The 
following p-xylyl derivatives are obtained in the usual manner: 
tm tetra-p-rylyl, colourless, microscopic, four-sided rods or cubes, 
m. p. 278° (corr.); tim tri-p-xylyl chloride, colourless, compact 
crystals, m. p. 141°5° (corr.); tin tri-p-rylyl bromide, large, six- 
sided crystals, m. p. 151° (corr.); tin tri-p-rylyl iodide, large, six- 
sided plates, m. p. 159°5° (corr.); tin tri-p-rylyl fluoride, slender, 
microscopic needles, m. p. 247° (corr.); heva-p-rylyldistannane 
(from tin tri-p-xylyl bromide and sodium), colourless, rhombic 
plates, m. p. 196° (corr.). 

Tin tetra-m-rylyl forms long, rhombic needles, m. p. 224° (corr.); 
it is isolated with greater difficulty than are its isomerides owing 
to its greater solubility. The tin tri-m-xylyl] haloids do not crystal- 
lise with the exception of the fluoride, slender, interwoven needles, 
m. p. 209° (corr.). 

Tin di-a-naphthyl resembles the corresponding xylyl compound 
in preparation and properties, but is even less sensitive to air ; it has 
m. p. 200° after softening at 196°. H. W. 


Physiological Chemistry. 


The Action of Certain Precipitates on the Solution of 
Red Globules. Arrnur Vernes and Rocer Douris (Compt. rend., 
1920, 170, 528—529).—The property, which the serum of pig’s 
blood possesses, of dissolving the red globules from sheep’s blood, 
can be destroyed by dissolving in the serum a precipitate formed 
from ferric thiocyanate and human serum. W. G. 


The Physiological Action of Calcium. R. Héser (Piliijer’s 
Archiv, 1917, 166, 531—608; from Physiol. Abstr., 1917, 2, 523). 
—The effect of Ca (ions) in diminishing hemolysis by narcotics is 
shared by the ions Sr, Ba, and Mg. Mn and Co are more efficacious 
than the above, and Ni more efficacious than any of the others. 
When, however, hemolysis is produced by hypotonic solutions of 
sodium chloride, Ca is the most and Ni the least efficacious. When 
hemolysis is produced by saponin, the relative inhibitory effect of 
the ions in question differs with the blood of different animals. In 
preventing (or diminishing) the toxic action of potassium on 
skeletal muscle, the ions work in the following order: Ca>Sr> 
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Mg>Co>Ba>Mn>Ni>2Zn, that is, their value corresponds with 
that in diminishing hemolysis by hypotonic solutions. In prevent- 
ing (or diminishing) the toxic action of narcotics on muscle, the ion 
series reads: Ni>Co, Mn, Ba>Sr, Ca. Further, in preventing (or 
diminishing) the fibrillar contractions evoked by solutions of sodium 
chloride, the series becomes: Ni, Co>Mn>Ca, Mg>Sr>Ba. The 
effect of potassium on the demarcation current of muscle is in- 
hibited not merely by Ca, but also by Sr, Ba, Co, Mn, and Ni ions, 
but not by Mg. Complex cobalt and chromium ions act like Ca 
when they are bi- or ter-valent, but not when they are univalent. 
Cu, UO,, and Cd cannot replace calcium at all; Zn, Ni, and Ce ions 
can only do so partly. J.C. D. 


Theory of Odour. Hans Heiter (Biol. Zent., 1919, 39, 
364—370; from Chem. Zentr., 1920, i, 139).—Chemical and 
physiological considerations lead the author to consider Teudt’s 
theory (A., 1913, i, 607) untenable. H. W. 


Polonium Radiation and Recovery of Function. H. 
ZwaaRDEMAKER (Proc. K. Akad. Wetensch. Amsterdam, 1920, 22, 
383—385).—The effect of a- or 8-rays in restoring cardiac action 
(A., 1917, i, 241) appears to be due to the direct action of the 
rays, rather than to their influence in determining the liberation 
of potassium ions from the cardiac muscle. Thus the beating of a 
frog’s heart, which had ceased owing to removal of potassium ions 
from the circulating liquid, was restored when the organ was 
exposed to B-rays from polonium, but ceased again when potassium 
ions were supplied in addition, owing to the opposing effects of 
a- and B-rays (A., 1918, i, 326). It revived, however, when either 
the polonium or the potassium ions were removed. J. K. 


Permeability of the Glomerular Membrane to Stereo- 
isomeric Sugars. H. J. Hampurcer (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 22, 351—359).—Previous investigations (A., 
1919, i, 187) gave results which led the author to suspect that the 
retention of dextrose by the glomerular membrane was in some 
manner connected with the configuration of the sugar molecule. 


* d 
The hypothesis that the group t i HW Causes retention cannot 


be true, for J-arabinose and mannose pass through the kidney, 
whilst d-galactose, -xylose, and d-ribose are partly retained. Of 
all the sugars examined (hexoses and pentoses) only dextrose is 
completely retained by the glomerular membrane. J. 


The Partial Permeability of the Glomerular Membrane 
to dGalactose and some other Multi-rotatory Sugars. 
H. J. Hampurcer (Proc. K. Akad. Wetensch. Amsterdam, 1920, 
22, 360—373).—The multi-rotatory sugars can be divided into 
three groups according to their behaviour in the kidney. The first 
group consists of those sugars of which both modifications are 
tetained by the glomerular membrane. Of this class only one 
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representative, dextrose, is known. The second group (d-galactose, 
d- and l-xylose, and d-ribose) are partly diffusible through the 
renal glomerulus, and apparently only one modification is retained. 
The third class consists of sugars, both modifications of which pass 
the glomerulus, such are /-glucose, d-mannose, d- and /-arabinose. 
In the case of the members of the second group, the retention or 
non-retention is governed wholly by the positions which the H and 


OH linked to the asymmetric C-atom occupy relatively to each 
other. J.C. D. 


The Active Principles of the Pituitary Gland. Haro. 
Warp Duptey (J. Pharm. Expt. Ther., 1919, 14, 295—312).— 
The dried and powdered gland is extracted with acidified water, 
and the extract purified by precipitation with colloidal ferric 
hydroxide. From the filtrate, by continuous extraction with buty] 
alcohol under reduced pressure, crystalline fractions may be 
obtained which possess strong physiological activity. The extract 
contains all the uterine stimulant, together with some of the 
pressor substance and contaminating substances. The view ex- 
pressed by Abel and Kubota (A., 1919, i, 506) that histamine is 
identical with the uterine stimulant of the pituitary gland, is not 
confirmed. Considerable differences in the properties of these 
substances were observed. J.C. D. 


Influence of Temperature on Narcosis of Muscle and 
Nerve. R. Hoser (Piliiger’s Archiv, 1919, 174, 218—232; from 
Physiol. Abstr., 1919, 4, 184).—The depression of irritability of 
muscle and of conductivity in nerve by the action of various nar- 
cotics is increased by warmth and diminished by cold. The effects 
of potassium chloride, cocaine, and novocaine on muscular irrita- 
bility are independent of temperature. The dependence of the 
partition coefficients of indifferent narcotics on temperature has no 
apparent relationship to their narcotic powers J. C. D. 


Carcinolytic Organic Acids. Ernst Freunp and G. Kaminer 
(Wien. klin. Woch., 1919, 32, 1105; from Chem. Zentr., 1920, 
i, 135—136).—Normal serum and normal tissue contain a fatty 
acid compound which is able to destroy cancerous cells, and is to 
be regarded as the protective substance of normal cells; it is termed 
the ‘normal acid” by the authors. Cancerous serum and tissue 
show a lack of normal acid, and contain in its place an unsatur- 
ated fatty acid compound which behaves as a protective material 
to the cancerous cell; to this the name carcinomic acid is assigned. 
At least ten times as much normal as carcinomic acid is necessary 
for neutralisation. Since the preparation of considerable amounts 
of normal acid is a matter of difficulty (5 litres of serum yield 01 
gram of acid), the authors have attempted to replace it by acids 
that can be synthesised. Under similar conditions, oxalic and 
malonic acids are inactive, succinic acid is active, glutaric, adipic, 
and pimelic acids are inactive, suberic acid is again active, whilst 
azelaic and sebacic acids have no action. These results and those 
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of other experiments lead to the conclusion that the methylene 
group has a distinct influence on carcinolytic activity. Actually, 
decane-ax-dicarboxylic acid has the power of destroying cancerous 
cells. ‘The minimal concentrations for succinic, suberic, and decane- 
ax-dicarboxylic acids are about 0:05%, 0°01%, and 0°005% respec- 
tively; a parallelism thus appears to exist between increase in 
activity and number of C,H,-groups. In connexion with carcinomic 
acid, the protective action of sterically different fatty acids towards 
cancerous cells has been examined. Among isomeric acids, only 
those substances have a protective effect in which two carboxyl 
groups must be assumed to be in close proximity to one another 
and to a carbon atom. H. W. 


Significance of Potassium in the Organism. H. Zwaarpz- 
MAKER (Pfliiger’s Archw, 1918, 178, 28—77; from Physiol. Abstr., 
4, 80).—A summary and extension of previous work (see A., 1917, 
i, 241; 1918, i, 326, ii, 182) on the replacement of potassium by 
equiradio-quantities of other elements. Irradiation from without 
can replace the addition of other radio-active elements to nutritive 
fluids, and it is immaterial which rays.are used for this, except 
that they cannot be used together effectively, as they are then 
biologically antagonistic. The equilibrium necessary for proper 
activity is altered by eosin and by calcium, and in the opposite 
direction, by fluorescein, and in summer it is immaterial whether 
the radio-active element which replaces potassium be present in 
ionic form or as a colloid complex. A frog’s heart under the influ- 
ence of uranium is incapable of giving extra systoles in response to 
electrical excitation. J. C. D. 


Genesis of Thiocyanic Acid in Animals. VIII. Serrarino 
Dezant (Arch. farm. sper. sci. aff., 1919, 27, 148—160. Compare 
A., 1919, i, 506).— With man and the dog, just as with the rabbit, 
ingestion of cauliflower is followed by more or less intense elimina- 
tion of thiocyanic acid in the urine. The thiocyanogenetic sub- 
stance of the cauliflower is found also in the white and green 
forms of Brassica oleracea L. var. capitata. This substance appears 
to belong to the group of so-called extractive substances, as it is 
neither a protein nor an amino-acid precipitable by phospho- 
tungstic acid, nor a thiocarbimide, nor an organic sulphide. The 


extractive substances of flesh contain no thiocyanogenetic sub- 
stances. = my Be 


The Important Réle of Preluciferin. RaprHart Duvsois 
(Rép. pharm., 1919, [3], 30, 289—291. Compare A., 1897, 
ii, 112; Harvey, A., 1917, i, 365; 1919, i, 299; this vol., i, 202, 
203).—The author objects to the terms photogenin and photo- 
phelein for luciferase and luciferin. Luciferase is the enzyme and 
luciferin the substrate concerned in biochemical oxidations with the 
production of light; both are thermolabile. The luciferin is used 
up in the reaction which produces light; but a further supply may 

n* 2 
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be made by the action of another enzyme, coluciferase, on preluci- 
ferin, which is thermostable and quite probably is an albumose, 
If a solution containing both luciferase and coluciferase be kept at 
65°, the luciferase is destroyed. The coagulum is removed from the 
solution by filtration; the filtrate is mixed with a boiled solution 
which contains preluciferin; no light is produced. On addition of 
a small crystal of potassium permanganate to this solution to take 
the place of the destroyed luciferase, light appears at once, since the 
coluciferase has made luciferin from the preluciferin. Photophelein 
may be used as a generic name for mechanical, physical, and chemi- 
cal agents which favour, activate, or excite the reaction between 
luciferase and luciferin. Such agents are agitation in the presence 
of oxygen, dilution with aerated water, heat, compounds with an 
alkaline reaction (ammonia, sodium carbonate, alkaloids, amines), 
ethyl ether, etc.; these agents have no action on solutions in which 
potassium permanganate does not disclose a trace of luciferin. 
CHEMICAL ABSTRACTS. 


Bioluminescence. XII. The Action of Acid and of Light 
in the Reduction of Cypridina Oxyluciferin. E. Newrox 
Harvey (J. Gen. Physiol., 1920, 2, 207—213. Compare this vol., 
i, 202, 203).—The addition of acid to a boiled extract of cypridina 
(oxyluciferin) causes the formation of a substance (luciferin), which 
will give light with luciferase. It would seem, however, that the 
action of bacteria, yeast, muscle cells, etc., on oxyluciferin must 
be due not entirely to their acid reaction, but to their reducing 
power as well. The processes which occur in this reaction are com- 
pared with the reduction of methylene-blue, and a scheme co-ordin- 
ating the various factors which influence this example of biolumin- 
escence is advanced. J.C. D. 


Behaviour of Benzoylpropionic Acid, Phenylethyl 
Alcohol, and Phenoxyacetic Acid in the Organism of Man 
and Dog. H. Tuierrerper and E. Scuempp (Pfliiger's Archiv, 
1917, 167, 280—288; from Physiol. Abstr., 1917, 2, 465).—The 
first-named keto-acid is reduced to a hydroxy-acid, and of this the 
‘-form is largely excreted as such; a portion of it is further 
changed. The d-form is reduced to phenylbutyric acid, and thus 
is partly, by B-oxidation, converted into phenylacetic acid, which 
unites with glutamine. A small amount of the keto- or hydroxy- 
acid is probably excreted in union with glycine. Phenylethy! 
alcohol is oxidised to phenylacetic acid. Phenylacetaldehyde given 
subcutaneously is excreted as phenaceturic acid. Phenoxyacetic 
acid is not a metabolic product. Most of it is recoverable as such 
in the urine. J.C. D. 


Pharmacological Action of Ketocineole. Guino Cusmano 
(Gazzetta, 1919, 49, ii, 228—232).—Similar chemical behaviour is 
shown by camphor and ketocineole, which differ in molecular struc 
ture only as regards the nature of the bridge uniting the tertiary 
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and quaternary carbon atoms. In their physiological effects, how- 
ever, these two compounds exhibit differences. The psychomotor 
excitation produced in man and other mammifers by camphor 
appears only in embryo on administration of ketocineole, and is 
mostly masked by symptoms in which depression of cerebral 
activity is prominent. The differences are more distinct in the 
case of the frog; here the initial curaric action of camphor which 
prevents the development of the convulsions observed in warm- 
blooded animals, is not produced by ketocineole. T. H. P. 


Influence of Temperature and Concentration on the 
Toxicity of Solutions, particularly of Electrolytes. O. Harr- 
mann (Pfliiger’s Archiv, 1918, 170, 585—645 ; from Physiol. Abstr., 
1918, 3, 573).—In an extensive series of experiments on Bosmina 
longirostiris, O.F.M., a member of the Cladocera, the effect on the 
duration of life at ten different concentrations of various acids, 
inorganic salts, organic salts, and alcohols was studied at tempera- 
tures of 0°, 13°, 18°, and 30°. Toxicity curves for the various 
concentrations and temperatures are figured. The toxicity concen- 
tration curve resembles more or less closely the adsorption isotherm 
of the various substances. The specific toxicity of the substances 
concerned is responsible for the form and the specific course of the 
curve. The osmotic pressure, however, tends to shorten life in the 
higher concentrations of the mildlv toxic substances, and deter- 
mines the acute bend above a certain critical concentration in the 
case of these curves. The diminishing toxicity of the anion and 
univalent cation series shows a close correspondence with the known 
series. The toxicity of the individual substances diminishes on 
dilution in varying degrees; those with similar or identical toxicity 
concentration quotients show little change in their relative posi- 
tion, whereas those with widely different quotients exhibit the 
greatest change in their relative toxicity on dilution. A similar 
formula for the temperature-toxicity curve is given, but its un- 
trustworthiness is indicated by the variety of constants yielded at 
different temperatures. The relation of the absolute value of tem- 
perature-coefficient (0,,) and its peculiar progress were subjected to 
a very searching analysis. The very high values often observed at 
the maximum and minimum temperatures are due to complicated 
physiological changes in the living system, which are rapidly com- 
pleted on changes at the temperatures in question. Owing to the 
verv different temperature-coefficients and temperature-toxicity 
coefficients of the various substances. changes in toxicity occur at 
different temperatures ; substances with similar temperature-toxicity 
quotients maintain their relative position in the series, whereas 
those with different quotients alter their relation on changes of 
temperature. The form of the toxicity—concentration curve is some- 
times different for different temperatures, as higher temperatures 
usually determine a more gradual rise in the duration of life on 
dilution. Hence the adsorption formula constants will apparently 
be different at different temperatures. The value of the tempera- 
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ture-coefficient is also apparently influenced by the concentration 
of the experimental fluid. A general formula, including concen- 
tration, temperature, and duration of life, was constructed from 
the individual formule; its accuracy, however, is only approxi- 
mate, and varies greatly for the various substances. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture, 


Butylene Glycol Fermentation of Sugar by Bacillus 
anthracis. M. Lemoicne (Compt. rend. soc. biol., 1919, 82, 984—986; 
from Chem. Zentr., 1919, iii, 1018. Compare this vol., i, 122).— 
Fermentation of sugar by three different varieties of B. anthracis 
gave distillates containing asmall amount of a reducing agent which 
yielded diacetylosazone with phenylhydrazine, and is therefore 
regarded as acetylmethylearbinol ; By-butylene glycol could not be 
detected. The phenomena are thus analogous to those observed 
with the B. subtilis group; whilst, however, in the latter case the 
By-butylene glycol collects in the cultures, it is immediately trans- 
formed by B. anthracis into lactic acid, and cannot be detected 
even as a transitory phase. The author is led to the conclusion 
that lactic acid and butylene glycol are intermediate products of 
the same process of fermentation which follows a different course 
with B. anthracis and B. subtilis. H. W. 


Cycloclastic Power of Bacteria. I. A Quantitative Aerobic 
Decomposition of Histidine by Bacteria. Harotp Raistrick 
(Biochem. J., 1919, 18, 446—458).—The bacterial decomposition 
of histidine was followed by studying the fate of the nitrogen 
groups. B. paratyphosus A, B. paratyphosus B, B. faecalis alcali- 
genes, and B. pyocyaneus can produce ammonia from both the 
amino-group of the side-chain and from the iminazole nucleus of 
the histidine molecule. With B. proteus vulgaris ammonia is 
formed only from the side-chain nitrogen, and it appears probable 


that this organism cannot break down the ring structure. 
J. C. D. 


Respiratory Process of Nitrifying Bacteria. III. The 
Respiration of the Nitrite Organisms and the Influence of 
Chemical Substances. 0. Meyvernor (Pfliiger’s Archiv, 1917, 
166, 240—280; from Physiol. A bstr., 1917, 2, 207).—The material 
used was obtained from a pure culture of Nitrosomonas, and Wino- 
gradsky’s solution was employed as a culture medium. 

Under favourable conditions cultures were obtained which in 
twenty-four hours could oxidise 4 grams of ammonium sulphate 
per litre to nitrite. The rate of respiration depends on the concen- 
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tration of the ammonium salt, the optimum being at a concentra- 
tion of V /200-NH,, whilst it is zero in a concentration of V /10-NH,. 
The accumulation of the nitrite ion retards respiration, and growth 
stops when the concentration of this ion reaches 0-25N. With 
decreasing partial pressure of oxygen there is decreasing respira- 
tion from about one-third atmospheric pressure downwards. The 
H-ion concentration strongly influences the respiration rate; the 
optimum is in a concentration of P,=8-4 to 8°8 ; outside the limits 
P,,=94 and P,,=7°6 no respiration takes place. 

The rate of respiration is very sensitive to alkali and alkaline 
earth salts, and the heavy metals are very toxic. Respiration and 
growth respond differently towards nitrogen-free organic substances. 
Dextrose retards growth in 0°001M-solution, but respiration is 
not retarded in 0-24. Methyl alcohol is more toxic than ethyl 
alcohol. J.C. D. 


The Free Energy of Biological Processes. Grorce A. 
Linnart (J. Gen. Phystol., 1920, 2, 247—251).—From considera- 
tions of energy exchange it is concluded that only about 1% of the 
total available energy is utilised in the fixation of nitrogen by 
Azotobacter, growing in a 0-1 molar solution of mannitol. 


J. C. D. 


Nitrogen Metabolism in Saccharomyces cerevisize. 
Lestie Hersert Lampirr (Biochem. J., 1919, 18, 459—486).— 
Excess of yeast ensures the removal of the greatest total amount 


of nitrogen. During active fermentation, the greater the coefficient 
of multiplication, the greater the amount of nitrogen assimilated 
by each cell. Active reproduction may result in a lowering of the 
nitrogen coefficient, but the final coefficient is independent of the 
initial value, tending to reach a constant value for any particular 
conditions of reproduction. The action of yeast on asparagine may 
result in the production of malic acid, the ammonium salt of 
which is readily fermented, with the production of ethyl alcohol. 
Propionic acid and its ammonium salt are not fermented (compare 
Effront, A., 1908, i, 491; 1909, ii, 255). Fermentative activity is 
essential to nitrogen assimilation, but. once induced, the deamina- 
tion may continue after zymatic activity ceases. During fermenta- 
tion, yeast loses nitrogen to the medium. This process, which has 
been termed “ nitrogen excretion,” is dependent on the life of the 
cell, and takes place even when nitrogen is being assimilated. The 
substances which are excreted can be used as a source of nitrogen 
by the yeast under suitable conditions. Increase in the amount 
of sugar available increases the rate of excretion, but there is no 
proportion between zymatic activity and such excretion. 


J.C. D. 


Influence of Substances Extracted from Yeast on the 
Fermentation of Carbohydrates by Yeast. Emi Asper- 
HALDEN (Fermentforsch., 1919, 3, 44—70; from Chem. Zentr., 
1920, i, 16. Compare Abderhalden and Schaumann, A., 1919, 
i, 108).—The influence of yeast extract is proved in a series of 
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experiments in which equal amounts of yeast are allowed to act on 
equal weights of carbohydrate, and fresh amounts of the latter are 
added as soon as the evolution of carbon dioxide markedly slackens 
until further addition does not cause renewed fermentation; in 
these circumstances, much more sugar is fermented in the presence 
of alcoholic yeast extract than is otherwise the case. Simul- 
taneously, the rate of fermentation is greatly increased, generally 
to a considerably greater extent than by fructosediphosphoric acid. 
The yeast cells also increase more rapidly, but the greater activity 
which is thus indicated is not sufficient to account entirely for the 
action of the yeast extract, since the activating effect is also 
observed when expressed juice or dry yeast is used. H. W. 


Observations on Yeast (mainly Munich Brewery Press 
Yeast). T. Boxorny (Pfliiger’s Archiv, 1916, 164, 203—273; 
from Physiol. Abstr., 1916, 1, 453).—In keeping with the fact 
that sucrose is more readily fermented than dextrose, the previous 
treatment of yeast with antiseptics destroyed its capacity to fer- 
ment the latter, but not the former sugar or maltose. Glycerol 
may be included among the adequate sources of carbon for the 
growth of yeast. When added to a nutrient medium containing 
sugar, ammonium sulphate, and salts, an increase of 30 to 42% 
in the dried weight was observed at the end of three days, as 
compared with 9% in the control culture. The substitution of 
peptone or amino-acids for the ammonium salt. gave similar results. 
Although the capacity of furnishing the aldehyde atom-complex is 
probably the determining factor in the utilisation of carbon, form- 
aldehyde and other aldehydes were not assimilated by the yeast 
cell. 

Peptone is an excellent source of nitrogen, and its addition to 
a medium containing sugar and salts resulted in an increase of 
163% in the dried weight after the lapse of three days; glycine 
was the least satisfactory of the amino-acids examined, and yielded 
an increase of only 19%. 

Although large quantities of fat have been found in involuting 
yeast, no appreciable increase in the fat content occurred even 
when yeast was cultivated in the most favourable medium (peptone 
and sugar solution). 

The study of certain injurious factors showed that yeast was 
not destroyed by freezing or by drying at the ordinary tempera- 
ture for eight days; prolonged drying killed the yeast, but did not 
destroy the zymase. Neutral salts in saturated solution usually 
prevented fermentation within a few days. The injurious effects 
of a number of organic and inorganic acids, both on the cell and 
on zymase activity, are recorded. J.C. D. 


The Chemistry of Alcoholic Fermentation. Ernst ZErner 
(Ber., 1920, 58, [B], 325—334).—The author gives an account of 
the manufacture of glycerol by the Connstein-Liidecke process (A., 
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1919, i, 463) during the war in Austria-Hungary, which is also of 
interest, since some of the conclusions are at variance with those 
arrived at by Neuberg and Reinfurth (this vol., i, 125). The 
most important results are as follows. Equivalent amounts of 
glycerol and acetaldehyde are produced in the process; in addition, 
alcohol and carbon dioxide are formed, and these are the only 
substances obtained in appreciable amount. Increase in the 
amount of sodium sulphite increases the yield of glycerol and 
acetaldehyde, but more than 38% of glycerol cannot be obtained. 
Sodium sulphite may be replaced by sodium hyposulphite. Failure 
to produce glycerol in quantitative amount by sufficiently increas- 
ing the relative proportion of sulphite has been attributed by 
Neuberg to dissociation of the aldehyde—bisulphite compound ; this 
conclusion appears to be unfounded, since with moderate additions 
of sulphite the equivalent amount of glycerol is almost obtained, 
whilst with very large additions (which should have the effect of 
supvressine dissociation of the aldehyde-bisulphite compound) the 
yield of glycerol sinks to about two-thirds of that theoretically 
possible. The effect seems rather to be attributable to the fact 
that action between aldehyde and bisulvhite is not an instantaneous 
process, and that a certain amount of opportunity is thus offered 
for further degradation of the aldehyde and glycerol to alcohol and 
carbon dioxide. 

At first sight, it seems reasonable to suppose that pyruvic acid 
is an intermediate stace in the fermentative conversion of sugar 
into aldehvde and glycerol. and Neuberg has shown that the acid 
can actually be fermented in the presence of sulphite. In these 
experiments, he has onlv used one-eighth to one-fourth the equi- 
valent amount of the sulphite; the use of larger proportions. how- 
ever, shows that the bisulnhite compound of pyruvic acid is not 
fermentable. and that neither pyruvic nor glvceric acid can con- 
stitute the intermediate stage in the production of aldehyde by 
alcoholic fermentation. 

When sugar is fermented in the presence of sodium thiosulphate, 
sulphur is soon precipitated, hydroven sulvhide is evolved. and. 
after a time, fermentation ceases: the vield of glvcerol. reckoned 
on the sugar actually fermented. is verv considerable. When the 
experiments are repeated with the addition of sodium sulphite or 
sodium hydrogen carbonate, reaction proceeds as if the thiosulphate 
were not present. It appears, therefore. that an acid is produced 
during fermentation which decomposes the thiosulphate according 
to the equation Na,S,0,+ HX =NaHSO0O,+NaX+8. The sulphur 
is converted into hydrogen sulvhide by the reducing action of the 
yeast, whilst the sodium hydrogen sulphite combines with the 
aldehyde, and thus provides the vossihility of a good yield of 
glycerol. Fermentation is stopped owing to the production of 
organic sulphur derivatives, which poison the yeast. In the 
presence of sulphite or carbonate. the acid is neutralised by these, 
and the thiosulnhate remains undecomposed. Generally, it mav 
be stated that glycerol and aldehyde are intermediate products of 
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alcoholic fermentation which are simultaneously formed, and, in 
normal circumstances, simultaneously disappear; as a preliminary 
phase, an acid must be formed, which, however, is not identical 
with pyruvic acid. 

During normal fermentation (without sulphite), the maximum 
amount of aldehyde appears to be present in the middle period of 
action. H. W. 


The Regulator System: Primary Phosphate-Bicarbon- 
ate-Free Carbonic Acid, in place of the System: Primary 
Phosphate-Secondary Phosphate. W. Winpiscn and W. 
Dietrich (Woch. Brau., 1920, 37, 81—83).—The lowering of 
surface tension of aqueous solutions of eucupine dihydrochloride, 
which results from the liberation of the free base by alkalis (com- 
pare Traube, A., 1915, ii, 571), has been used as a means of 
investigating the equilibrium in the reaction K,HPO,+CO,= 
KH,PO,+ KHCO, in dilute aqueous solutions. It is concluded 
that in presence of excess of carbon dioxide the reaction proceeds 
practically to completion from left to right. In living and breath- 
ing tissues, therefore, and in fermenting liquids, phosphates must 
be present entirely as primary salts in equilibrium with potassium 
hydrogen carbonate and carbon dioxide. Only when respiration 
or fermentation has ceased and there is no longer an excess of 
carbon dioxide can dipotassium phosphate exist in equilibrium 
with the monopotassium salt. J. H. L. 


Mechanism of the Formation of Oxalic Acid by Asper- 
gillus niger. Haroitp Rarstrick and ANNE BarBARA CLARK 
(Biochem. J., 1919, 18, 329—344).—Good yields of oxalic acid 
were obtained when Aspergillus niger was grown in the presence of 
the four-carbon dibasic acids, this being especially true in the case 
of succinic, fumaric, and malic acids. Very little oxalic acid was 
produced from sodium maleate, a result which is in agreement with 
Buchner’s observation that A. niger can utilise fumaric acid, but 
not maleic acid, as a source of carbon. 

When the four-carbon monobasic acids were examined, there was 
very little growth of the mould and no production of oxalic acid. 

Unexpected results were obtained in the case of the three-carbon 
acids. In almost all cases there was good growth of the organism, 
but practically no production of oxalic acid. Of the two-carbon 
acids, acetic acid behaved differently from glycollic and glvoxylic 
acids in giving rise to a considerable production of oxalic acid. 

Growth of A. niger was good in media containing formic acid, 
but no production of oxalic acid was apparent. A consideration 
of these results leads the authors to conclude that the breakdown 
of the sugar molecule by 4. niger does not take place by a primary 
splitting of one molecule of sugar into two molecules of a three 
carbon acid. Neither can it occur as a gradual breakdown of the 
molecule carbon bv carbon, for this would not give rise to the large 
yields of oxalic acid unless the micro-organism can synthesise this 
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acid from ore-carbon compounds, and the authors present evidence 
that this does not occur. The decomposition probably takes place 
in two stages, and may be illustrated by the following scheme: 


CH,-OH 
HO-CH 
HO-CH —2H,0 
HC-OH —> 
HO-CH 
CHO 


» 
CH, 
CO,H 
The evidence in support of these changes is discussed. J.C. D. 


Colloidal Chemistry of Cell Division. Joszer Spex 
(Koll. Chem. Bethefte, 1920, 12, 1—91).—A number of experi- 


ments on the effect of salts of lithium, potassium, magnesium, and 
calcium on the cell division of Paramactwm caudatum, P. aurelia, 
and Stylonichia mytilus are described. It is shown that salts can 
either delay or accelerate the cell division by changing the swell- 
ing conditions of the colloidal plasma, or they can hinder the 
division by accumulating in the inside of the cells. Salts which 
have a very strong influence on the swelling of colloids are also 
capable of effecting a marked change in the velocity of cell division. 
Salts which have two ions, each possessing a strong swelling action, 
accelerate the rate of cell division to a marked extent. Such salts 
as lithium bromide, lithium chloride, and potassium thiocyanate 
possess this property to a marked degree. That these salts 
accelerate the plasma swelling of the Paramecia is seen by the 
increase in volume of the organisms. Salts which reduce the 
swelling, such as calcium chloride and the sulphates, retard the 
cell division to a marked extent. The sulphates increase in their 
retarding action in the order Li>K>Na. In the case of lithium 
sulphate, it is possible that the accelerating influence of the cation 
may outweigh the retarding influence of the anion. In the case 
of the chlorides, the influence of the cations follows the order 
Li>Na>Ca, which is the same as the order in which they produce 
swelling. Potassium chloride, which accelerates the swelling of 
Paramecia more strongly than sodium chloride, has a much less 
effect than lithium chloride and potassium thiocyanate, and some- 
times it retards the cell division. This is explained by the greater 
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ease with which this salt passes inside the cells, or, in other words, 
it is due to a too large increase in salt content of cells in media 
containing potassium chloride. Sodium chloride has much less 
power of penetrating the cell wall. The very powerful action of 
lithium chloride and potassium thiocyanate is due to their coagu- 
lating influence on the surface of the cell body without affecting 
the interior of the cell. In the case of magnesium salts, both the 
chloride and the sulphate have a very indifferent action, which is 
due to a slight penetration of the salt. No single experiment 
points to cell division being effected by the withdrawal of water, 
that is, cell division is not an osmotic phenomenon. The addition 
of a substance, capable of swelling, to the culture medium, for 
example, gelatin, retards the cell division. Different species of 
Paramecia behave differently towards salts. The difference is 
attributed to varying permeability of the cells and a dissimilar 
swelling capacity of the plasma. The experimental results lead to 
the following hypothesis. The swelling of the plasma colloids, 
before the cell division, is brought about by the appearance 
of a base, which is a by-product in the synthesis of the 
nuclein. The increased permeability during the cell division is 
accompanied by an increase in the salt content of the cell which 
compensates the action of the base. An increase in the salt con- 
centration above a given quantity stops the cell division. The 
formation of substances possessing good swelling properties in the 
cell occasions new cell division. The swelling of the colloids pro 
motes the gas exchange and the hydrolytic processes in the cell. 
Every cell division leads more or less completely automatically to 
further cell divisions. J. F.S. 


The Glycerophosphatase of Seeds. Antoine Nimec (Bull. 
Soc. chim., 1920, [iv], 27, 153—158).—The author has recently 
shown (this vol., i, 268) that glycerophosphatase is very widespread 
in plant cells and in the tissues of ungerminated seeds. It is now 
shown that this enzyme acts best in an acid medium, the optimum 
action being obtained with an acidity of approximately 0°06). 
The velocity of the action which the enzyme produces indicates 
that it is a bimolecular action. W. G. 


The Assimilation Problem. Gerrrup Woker (Piliiger's 
Archw, 1919, 176, 11—38; from Chem. Zentr., 1920, i, 90).— 
Carbon dioxide is a very inert substance, and, in its ordinary form, 
is only very slightly attacked by reducing agents. If reaction is 
to occur, it is necessary for it to suffer change in its molecular 
structure. “This probably occurs by isomerisation, with the form- 


ation either of a primary peroxide, c<, or of a secondary per- 
O—OH ,, 
OH - 


is found that bicarbonates and carbonates at the moment of their 
production or disappearance are more reactive than the ordinary 


O , 
oxide, CC, which, by addition of water, yields 0< It 


“NOQ’ 


ate 2 OO 4a Geese Gote OO Oe 6 
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salts. A yellow coloration is produced when a mixture of 
potassium and sodium hydrogen carbonates and the corresponding 
normal carbonates in the presence of methyl alcohol is exposed to 
intense sunlight; the solution reduces Fehling’s solution, but the 
presence of sugar could not be established. The corresponding 
carbonates and hydrogen carbonates alone do not behave in a 
similar manner. According to the author, assimilation is made up 
of a reduction phase and a subsequent combination phase. Assum- 
ing the occurrence of isomerisation and the formation of a 
secondary peroxide, > a compound is formed which 
tends to eliminate oxygen, and thereby to yield the group 
>CH-:OH, which is predisposed towards condensation. ‘‘ Assum- 
ing the formation and immediate further utilisation of the un- 
saturated radicle >CH-OH (which is tautomeric with form- 
aldehyde), a number of difficulties inherent to Baeyer’s form- 
aldehyde hypothesis are circumvented without losing the advantages 
of the latter.” The formation of formaldehyde or its desmotrope 
from methyl alcohol and carbon dioxide can, in the presence of 
excess of the latter, lead to the production of dihydroxyacetone, 
which may be of importance for the synthesis of sugars, and, by 
reduction, for the formation of glycerol. Reductions with methyl 
alcohol are of considerable interest, since the latter is widely dis- 
tributed in nature and chlorophyll is an ester of methyl alcohol. 
The author shows, further, how the following substances may arise 
by the union of >CH-OH groups in the “ condensation-phase ”’ : 
dextrose, levulose, inositol, the y-pyrone ring, furfuraldehyde, 
pyrogallol, quinol, etc. The same group can also react with 
ammonia, possibly derived from formhydroxamic acid, to yield the 
alkaloids of the pyrrolidine or piperidine series. The rdéle of 
chlorophyll in assimilation is discussed, the author assuming 
that it sensitises the isomerisation of the carbon dioxide and acts 
as a catalyst in the condensation phase; an intermediate union of 
the >CH-OH group with the magnesium atom of the chlorophyll 
appears most probable, and explains the formation of optically 
active substances from initially inactive material, since union occurs 
with an asymmetric substance, namely, the chlorophyll dye. 


New Theory of Carbon Dioxide Assimilation. P. R. 
Kéce (Zeitsch. wiss. Photochem., 1920, 19, 215—223).—A theory 
of the assimilation of carbon dioxide by plants is put forward. 
The action of light is to polymerise the carbon dioxide, which with 
hydrogen then forms tetrahydroxyethylene, which passes over into 
the keto-form, thus: 

H 

0=C=O HO—C—OH O-C—OH 

+2H,|;O —> || —_> +0, 

0—C—O HO—C—O0OH 


HO-C-O 
H 
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This compound contains the characteristic sugar grouping 


HO- - 0. The formation of the plant acids, formic and oxalic, is 
easily deduced from diketoethyl dioxide. In the case of formic 
acid, it is a simple splitting of the molecule, 
H 
o——OH HCO-OH 
a Bie , 
0—O—0H HCO-OH 
H 
whilst in the case of oxalic acid the removal of two hydrogen atoms 
is necessary. 
Hi 
O—C—OH CO-OH 
i > l ‘ 
O—C—VJH CO-OH 
‘H 
If, instead of two molecules of carbon dioxide, three undergo photo- 
polymerisation, then glyceraldehyde is produced, 


OH—C—OH | oe a 
ou—C—0H ~—> ©} « OC re — H—c—OH 


OH—C—0OH | 
| CH,-OH 


and the glyceraldehyde combines with B, with the loss of three 
oxygen atoms, to form dextrose. 


1 |—C_0H 
CHO H—C—OH 


| | 
H—C—OH —>» OH—¢—H 


CH,:0H 


| 
CH,-OH 
(C.) 
The formation of inositol on this hypothesis is represented as 
follows: 
(OH,) (OH), ~ 
Cleanscenent) 
_— (OH), (OH). _, 
C(OH), C(OH), —* (08),. oH), 
C(OH), C(OH), (OH), 
Tetrahydroxyethylene. Dodecahydroxycyclohexane. Inositol. 
J. F. S. 
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The Absorption of Calcium by the Roots of Plants and 
its Antitoxic Properties with respect to Copper. L. 
MaquENNE and E. Demoussy (Compt. rend., 1920, 170, 420—425. 
Compare A., 1917, i, 530).—Calcium, even in excess, does not pre- 
vent the absorption of copper by the roots of plants or its diffusion 
into their aerial organs. Similarly, copper does not prevent the 
assimilation of calcium. The poisonous effect of copper is not due, 
therefore, to its depriving the young plant of one of its essential 
nutrients. The antitoxic action of calcium with respect to copper is 
physiological, and not due to its preventing the penetration of the 
metal. The explanation probably lies in the fact that the calcium 
favours the evolution of the plant, giving it greater vigour, and in 
particular giving it greater volume, into which the copper diffuses, 
thus preventing, within certain limits, all dangerous accumulation 
of this latter metal. W. G. 


Some Factors Affecting the Concentration of Electrolytes 
in the Leaf Sap of Syringa vulgaris. T. G. Mason (Sci. 
Proc. Roy. Dubl. Soc., 1919, 15, 651—666. Compare Dixon and 
Atkins, A., 1916, i, 108).—-The determination of the concentration 
of electrolytes of the cell by means of conductivity observations is 
unsatisfactory unless allowance is made for the viscosity of the 
sap, and to this extent Chandler’s results (compare Missouri 
Agric. Exp. Stat. Res., 1914, Bull. No. 14) are incorrect. The 
application of the linear viscosity correction as a means of ascer- 
taining the quantity of electrolytes in the sap is liable to be mis- 
leading, and recourse must be had to ascertaining the loss in con- 
ductivity which takes place in some salts, such as potassium 
chloride, after solution in the sap. 

Considerable fluctuations in the concentrations of electrolytes in 
the leaf sap of Syringa vulgaris trees growing in different localities 
have been found. There appears to be a general tendency for the 
concentration of electrolytes to vary inversely with that of the 
non-electrolytes. It is suggested that these fluctuations are 
associated with the rate of carbon assimilation, which determines 
the rate at which electrolytes are removed from solution in meta- 
bolism. It is showg that the concentration of salts in the ascend- 
ing sap is not responsible for these fluctuations. W. G. 


Fat-soluble Vitamine. IV. The Fat-soluble Vitamine 
Content of Green Plant Tissues, together with some 
Observations on their Water-soluble Vitamine Content. 
H. Sreensock and E. G. Gross [with co-operation of Mariana 
T. Sexz] (J. Biol. Chem., 1920, 41, 149—162. Compare this vol., 
i, 274).—Five % of clover or lucerne as the sole source of fat-soluble 
accessory factor in the diet of a rat will permit normal growth and 
reproduction. Lettuce, spinach, and chard contain the accessory 
factor in amounts of the same order, but, of these, lettuce appears 
to be the poorest. In harmony with the theory that fat-solubie A 
is associated with certain yellow plant pigments is the fact that 
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cabbage does not contain much of the accessory factor (loc. cit.). 
Fifteen % of lucerne, clover, and cabbage supplied sufficient water- 
soluble B for growth of young rats. J.C. D. 


Fat-soluble Vitamine. V. Thermostability of the Fat- 
soluble Vitamine in Plant Materials. H. Srsenpock and 
P. W. BourweE.u [with co-operation of Mariana T. Sex and E. G. 
Gross] (J. Biol. Chem., 1920, 41, 163—171).—The fat-soluble 
vitamine in yellow maize is apparently unaffected by heating 
three hours under 7 kilos. pressure. Neither does this treatment 
cause appreciable destruction of the factor as found present in 
chard, carrots, sweet potatoes, or squash. 

No deleterious action of the ensiling process on the fat-soluble 
accessory factor was detected. The experiments indicate that the 
accessory substance, as it occurs in grains, leaf and stem tissue, 
fleshy roots, and curcubitous vegetables, is comparatively thermo 
stable. J.C. D. 


The Ability of Plants to Form Optical Antipodes. Kurr 
Hess and WILHELM WELTZIEN (Ber., 1920, 58, [B], 119—129).— 
See this vol., i, 328. e 


Occurrence of Chlorogenic Acid in Araliacez and 
Gorter’s Reaction. A. W. van per Haar (Pharm. Weekbiad, 
1920, 57, 194—-195).—Leaves of ordinary ivy (Hedera helix) and 
of various members of the Araliaceae were tested for the presence 
of chlorogenic acid by the method given by Gorter (A., 1909, 
i, 588). Ivy leaves alone gave a faint positive reaction ; the others 
gave no reaction. The Araliaceae examined were of European 
growth ; those which Gorter found to contain chlorogenic acid were 
obtained from the East Indies (A., 1909, i, 935). W.S. M. 


Origin and Transformation of Inulin in Artichoke 
Tubers. H. Coun (Bull. Assoc. Chim. Sucr., 1919, 37, 
121—126).—The leaves of the artichoke (Helianthus tuberosus) are 
free from inulin at all stages of growth. They contain sugars and 
starch, and are as rich in starch as the leaves of the potato plant. 
Formation of inulin takes place in the stem, throughout its whole 
length, and is completed in the tubers. The ¢nulin must be pro- 
duced chiefly from dextrorotatory carbohydrates supplied by the 
leaves. There is practically no difference between young and 
mature tubers in respect of the nature of the carbohydrates pre- 
sent. The rotatory power of the juice of the tubers undergoes no 
appreciable change between August and November, but afterwards 
approaches zero, and finally becomes positive, owing to the con- 
version of inulin into levosans of lower molecular weight and the 
formation of sucrose. When the new plant begins to develop, the 


inulin passes into the stem chiefly in the form of reducing sugars. 
| J. H. L. 


Fatty Acids of Earthnut Oil. A. Hempuscuxa and S. Fetser 
(Zettsch. Nahr. Genussm., 1919, 38, 241—265).—The fatty acids 
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obtained from a specimen of earthnut oil had the following com- 
position: arachidic acid 2°4%, lignoceric acid 1:°9%, stearic acid 
4°5%, palmitic acid 4°0%, oleic acid 79-9%, and linolic acid 7°4%. 
The oleic acid probably included a small quantity of hypogeic 


acid. W. P. S. 


Cyanogenesis in Sudan Grass: a Modification of the 
Francis—Connell Method of Estimating Hydrocyanic Acid. 
Pavt Menavut and C. T. Dower (J. Agric. Res., 1920, 18, 
447—450).—A determination was made of the amount of hydro- 
eyanic acid in Sudan grass in freshly-cut samples at intervals of a 
week during the season. The amount obtained was found to be 
0°0105% in the fresh plant, only a third of that contained in the 
grain sorghums. The amount was determined by finely dividing 
the grass and leaving it with water at 40° for two hours. After 
this it was made strongly acid with tartaric acid, and distilled into 
30 c.c. of 2% sodium hydroxide. The cyanide was precipitated as 
Prussian-blue, which was burned in a muffle furnace and weighed. 

The colorimetric method of Francis and Connell for the estim- 
ation of hydrocyanic acid (A., 1913, i, 1284) was investigated and 
improved, as follows. The distillate containing the hydrocyanic 
acid is evaporated with 1 c.c. of concentrated yellow ammonium 
sulphide at 70°. The residue is heated at 130°. dissolved in 10 e.c. 
of warm water acidified with hydrochloric acid, and calcium 
chloride solution added drop by drop until the sulphide ceases to 
form; then 10% ferric chloride solution is added until the red 
colour is permanent. The solution is then filtered, and 5 c.c. of 
ferric chloride solution added to the filtrate. The heating at 
130° is found to prevent colloidal sulphur going into solution, 
and the addition of the second quantity of ferric chloride 
produces the maximum intensitv of colour. No change in this 
intensity is produced by the addition of electrolvtes. A standard 
solution was prepared from a standard solution of potassium 
cyanide in a similar manner, and the two solutions were compared 
in a Bock-Benedict colorimeter. J. H. J. 


Hydrocyanic Acid Content of Phaseolus lunatus. H. 
Linrie (Chem. Zeit., 1920, 44, 166—167).—Beans of the 
Phaseolus lunatus species were found to yield small quantities of 
hydrocyanic acid when steeped for several hours in water, then 
macerated, acidified with tartaric acid, and steam distilled. The 
distillate was collected in dilute silver nitrate solution, and since 
sulphur compounds also distilled, it was found necessary to dissolve 
the silver cyanide in ammonia, separate the silver sulphide by 
filtration, and reprecipitate the silver cyanide by the addition of 
nitric acid. The silver cyanide was then collected, ignited, and the 
residue of metallic silver weighed. Nine samples of the beans 
examined yielded from 5°1 to 23°4 mg. of hydrocyanic acid per 
100 grams of beans. The beans did not produce any poisonous 
efiect when eaten in large quantity, provided that they had been 
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properly steeped in water, washed, and boiled for three hours, 
Treatment with emulsin during the steeping operation did not 
increase the amount of hydrocyanic acid yielded to any appreciable 
extent. Wee ee 


Constituents of the Seeds of Pharbitis nil chois, 
Y. Asanina and 8. X. Terapa (J. Pharm. Soc. Japan, 1919, 452, 
821).—From the seed of Pharbitss nil chois (P. hederacea chois, 
P. triloba, Miq., Ipomea triloba, Th.) (the Chinese drug ‘“ Ch’ien- 
niu-tzu”’), the authors have isolated 3°44% of the resin glucoside 
pharbitin, m. p. about 145—155°, darkening at 134°, [a]i} —43-53° 
(acetyl derivative, m. p. 115—120°, softening at 110°, 
|aj|) —18°87°), which yields by hydrolysis (1) a fatty acid which 
is volatile with steam (possibly a valeric acid with some tiglic 
acid), (2) the non-volatile nilic acud (barium salt, 

C,)H,,0,Ba,2H,O), 

and (3) pharbitic acid, m. p. 155--162°, [a]}} 
A., 1897, ii, 68, gives m. p. 156—162° and [a],, —46°62°). 
hydrolysis of pharbitic acid by 5% sulphuric acid yields dextrose, 
a pentose (osazone, m. p. 172°; possibly methylpentose), and an 
acid identical with ipurolic acid obtained by Power and Rogerson 
from Jpomea purpurea (A., 1908, ii, 725). 
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Chemical Constituents of Malt Germs, especially Hor- 
denine. Yosmiraka Hasnirani (J. Tokyo Chem. Soc., 1919, 40, 
647—-667).—-The air-dried germs contain water 10°21, ash 3°02, 
crude protein 21:49, pure protein 13°32, crude fat 3°19, crude fibre 
18:40, soluble non-nitrogenous substances 43-69, reducing sugar 
(calculated as dextrose) 3°65, non-reducing sugar 1-02, pentosan 
18°42, methylpentosan 1°05, and cellulose 12°04%. The cell wall 
is shown by microchemical examination to contain mainly celiu- 
lose, which, after hydrolysis with 3% sulphuric acid, responded 
with tests for xylose, dextrose, levulose, and galactose. The dried 
malt germ contains 4°65% of nitrogen. Of the total nitrogen, 
6°67% corresponds with water-soluble protein nitrogen, 56°77% with 
pure protein nitrogen, 20-22% with amino-acid nitrogen, 23-01% 
with diamino-acid, purine base, and other nitrogen. The air- 
dried material contains 0-11 of asparagine and 0°13% of hordenine. 
The sulphate of the latter forms colourless needles, m. p. 
209—-211°; the hydrochloride has m. p. 176°5—177°5°, the hydro- 
bromide m. p. 173—174°, the hydrogen tartrate m. p. 170—171°, 
the normal tartrate m. p. 180—181°, the hydriodide m. p. 
227—228°, and the methiodide m. p. 179—180°. Benzoyl- 
hordenine, m. p. 47—48°, forms a hydrobromide, m. p. 171—172°, 
and a sulphate, m. p. 270—271°. 

Alcoholic fermentation is accelerated by the addition of 0°005%, 
but is stopped completely by 1°28%, of hordenine. 
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Organic Chemistry. 


The Electronic Constitution of Normal Carbon Chain 
Compounds, Saturated and Unsaturated. EvustacelJ. Cuy 
(CouvumpsopouLos) (J. Amer. Chem. Soc., 1920, 42, 503—514). 
—A theory of the constitution of carbon chain compounds is put 
forward, based on the conceptions of Hanke and Koessler (A., 
1919, i, 4). Two assumptions are made: first, that carbon com- 
pounds are polar in character, and, secondly, that carbon atoms 
in a chain tend to assume alternately positive and negative 
charges, and it is shown how, by these assumptions, the alternating 
character of many physical properties in homologous series, for 
example, the melting points in the fatty acid series, can be 
accounted for. Further evidence in support of the hypothesis is 
derived from a consideration of the manner of addition of 

hydrogen haloids to unsaturated carbon 

compounds, The electronic formula 

Z for propylene, for example, is as 

H+-C-+Ct-c-+H annexed; the most hydrogenated 

- c. carbon atom is electronegative; the 

“ i H adjacent carbon atom is electropositive, 

and combines with the electronegative 

halogen (Markovnikov’s rule). A number of exceptions to this 

rule, Ipatiev’s rule for the addition of hydrogen bromide to com- 

pounds of the type R,C=C-CH,, and the isomeric rearrangement 
of alkyl haloids are accounted for by the hypothesis. 

E. H. R. 


Condensations of 7-Butyl Alcohol and 1-Butaldehyde, 
CHaRLES WEIZMANN and STaNLEY FREDERICK GarrarD (T., 1920, 
117, 324—338). 


The Walden Inversion. II. P. Karrer and W. Kaase 
(Helv. Chim. Acta, 1920, 3, 244—251. Compare A., 1919, 
i, 570).—The action of hydrochloric acid on isobutylene oxide 
results in the formation of y-chloro-a-methylpropan-f-ol, accom- 
panied by an isomeride, which Michael considered to be 8-chloro- 
a-methylpropan-y-ol. There is, however, no positive evidence in 
favour of this view (Krassusky, A., 1907, i, 459), but confirmation 
of it is now brought forward. +y-Chloro-Be-dimethylhexan-B-ol, 
CH,-CHMe:CH,*CHCI-CMe,OH, obtained by the action of mag- 
nesium methyl iodide on ethyl a-chloro-y-methylvalerate, is a clear 
oil, b. p. 77°/12 mm., with an odour resembling that of turpentine, 
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and has [a] -57-2° in alcohol. By treatment with potassium 
hydroxide, it is converted into Be-dimethylhexene-By-oxide, 
O 


é% . 
CH,*CHMe-CH,°CH-CMe,, 
b. p. 134—136°, [a]p + 8°97° in alcohol under ordinary pressure, 
or 46°/17 mm., a clear liquid with a refreshing, fruity odour. It 
reacts instantly with cold concentrated hydrochloric acid. 
Although the product boils at 77°/13 mm., and has the same 
odour as the above chlorodimethylhexanol, it has [a]j° +14°15° in 
alcohol, and must therefore contain a certain proportion of the 
isomeric f-chloro-Be-dimethylhexan-y-ol. The possibility that the 
production of the mixture is due to a Walden inversion is excluded 
by the fact that it regenerates the above oxide when treated with 
potassium hydroxide. The paper concludes with comments on 
Clough’s reply (this vol., i, 368). J. K. 


Preparation of Ethylene Glycol. Cuemiscne Fasrik GRigsHEIN- 
ELEeKkTrRON (D.R.-P. 300122; from Chem. Zentr., 1920, ii, 241).— 
Ethylene is oxidised with permanganate solution in such a manner 
that (1) contact of the glycol formed with the permanganate is 
avoided as far as possible, as, for example, by adoption of the 
counter-current principle, and (2) accumulation of manganese mud 
or other products which might retain the glycol in the reaction 
vessels is obviated. The yields are nearly quantitative. Technical 
ethylene, such as that obtained by the catalytic hydrogenation of 
acetylene, and therefore always containing a certain amount of 
impurities, of which the chief is ethane, may be advantageously 
used. The ethane is then obtained as by-product. H. W. 


The Preparation of Halogenohydrins. Joun Reap and 
Marcaret Mary Wittiams (T., 1920, 117, 359—362). 


Preparation of Pinacone. FARBENFABRIKEN VORM. FRIEDR. 
Bayer & Co. (D.R.-P. 306304; from Chem. Zentr., 1920, ii, 445). 
—Acetone is reduced electrolytically in acid solution in the 
presence of metallic salts, which inhibit its conversion into more 
completely reduced products, such as isopropyl alcohol. Salts of 
bismuth, mercury, manganese, nickel, antimony, silver, and iron 
are found to be particularly suitable for this purpose. H. W. 


Preparation of Pinacone Chlorohydrin. FArBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 317635; from Chem. Zentr., 
1920, ii, 445—446).—Hydrogen chloride is allowed to act on 
pinacone at a temperature which is above that at which the 
hydrogen chloride additive product is produced, and below that at 
which pinacolin is formed, or the additive product of pinacone 
and hydrogen chloride is heated to such a temperature. Pinacone 
chlorohydrin, a substance with a camphor-like odour, is formed 
quantitatively at 35—45°. H. W. 
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Preparation of Ethyl Ether. ELexrriziritswerk Lonza 
(D.R.-P. 317589; from Chem. Zentr., 1920, ii, 445).—Acet- 
aldehyde vapour is treated with hydrogen in the absence of oxygen 
and presence of a contact agent. 

In previous processes, alcohol has been invariably produced by 
passing mixtures of acetaldehyde and hydrogen over catalysts 
(compare this vol., i, 134); apparently, electrolytic hydrogen has 
been used, which invariably contains oxygen. Only traces of 
ether are formed from a gaseous mixture containing even a few 
tenths per cent. of oxygen, whilst, in the complete absence of the 
latter, mixtures of ether and alcohol are produced which contain 
up to 15% of the former. The production of ether commences at 
about 90°, whilst decomposition of the acetaldehyde begins at 
about 170°; the temperature of the reaction chamber must there- 
fore be maintained between 90° and 170°. H. W. 


The Mechanism of the Reaction between Ethylene and 
Sulphur Chloride. J. B. Conant, E. B. Harrsnorn, and G. O. 
Ricuarpson (J. Amer. Chem. Soc., 1920, 42, 585—595).—The 
formation of 88’-dichlorodiethyl sulphide by the action of sulphur 
monochloride on ethylene at 40—60° is the result of two successive 
reactions, which take place with different velocities. Experiments 
with carbon tetrachloride and trichlorodiethyl sulphide having 
confirmed the, proportionality of molecular concentration of solute 
to depression of freezing point of Bf/-dichlorodiethyl sulphide, the 
relationship between ethylene absorption and _ dichlorodiethyl 
sulphide formation in the above reaction was determined by the 
addition of samples of the reaction mixture to such quantities of 
the pure sulphide as to depress its freezing point from 13°9° to 
5—9°. Of the following pairs of figures, the first represents the 
percentage of sulphide in the reaction mixture when the ethylene 
absorbed was a percentage of the total eventually absorbed given 
by the second figure: 0-0, 23°8; 25°5, 45°0; 52°6, 67°25; 70:1, 
87:5; 84°9, 100°0. The first stage in the reaction therefore consists 
in the formation of an intermediate compound, which only reacts 
further with ethylene when the absorption has reached about 30% ; 
at the stage of 60—70% absorption, the reactions proceed at about 
the same rate, and later the second predominates completely. An 
intermediate compound from sulphur dichloride can be isolated in 
a fairly pure condition (with sulphur and chlorine contents 1% 
too low and too high, respectively, for the formula CH,Cl-CH,°SCl) 
by shaking it at 0° in excess of ethylene. The resulting pale 
yellow liquid apparently combines with sulphur when warmed with 
it, because the black, oily product is completely soluble in 
carbon tetrachloride, and is probably a polysulphide, since by 
oxidation with nitric acid, sulphuric acid and an unidentified 
organic sulphonic acid are produced. The intermediate product 
also evolves hydrogen chloride slowly at 0°, rapidly at 50°, 
very rapidly in presence of iron or ferric chloride at 5°, and is 
converted into a viscid, black oil. A similar product, which 


o 2 


i. 364 ABSTRAOTS OF CHEMICAL PAPERS. 


behaves very similarly, is present in sulphur monochloride which 
has absorbed one mol. proportion of ethylene, but the presence of 
some unchanged monochloride and some dichlorodiethyl sulphide 
prevents its isolation. Although the ethylene absorbed by sulphur 
monochloride amounts to 95% of that theoretically required for 
its complete conversion into the sulphide, only about 80% of this 
is actually produced, whilst only about 50% of the calculated 
amount of sulphur is produced (it is not precipitated, but is in 
colloidal solution, from which it separates slowly at the ordinary 
temperature and rapidly at 100°, leaving the freezing point of the 
disulphide unchanged). Correspondingly, a black tar, completely 
soluble in organic solvents, and so free from elementary sulphur, 
remains when the sulphide is removed from the final product by 
distillation under reduced pressure. This tar corresponds 
approximately in composition with the formula (CH,Cl-CH,),S,, 
and, in conformity with this, by oxidation with nitric acid, gives 
sulphuric acid and a sulphonic acid, probably CH,Cl-CH,°SO,H 
(compare Spring, A., 1888, 664). The tar is decomposed by steam 
at 200°, leaving a black residue rich in sulphur, whilst the steam 
removes a yellow oil, which boils under reduced pressure with 
decomposition, and is probably (CH,Cl-CH,).S,, since, on oxida- 
tion, it yields sulphuric acid and a sulphonic acid. That the tar 
is not a product of decomposition during distillation follows from 
the fact that its mixture with the requisite amount of pure 
dichlorodiethyl sulphide has the properties of the original crude 
product. J. K. 


Chloromethyl Chloroformates. Awnpré Kuna, D. Fiorenty, 
A. Lassieur, and R. Scumutz (Ann. Chim., 1920, [ix], 18, 44—59). 
—A more detailed account of work already published (compare this 
vol., i, 8, 139, 213). W. G. 


Alcoholysis. II. Alcoholysis in the Absence of a 
Catalyst. J.J. Supsorovenu, N. B. Buaavart, and V. K. Buragvat 
(J. Ind. Inst. Sci., 1918, 2, 121—-136).—A study of the alcoholysis 
in the absence of a catalyst of the methyl and ethyl esters of three 
pairs of acids, chosen so that each pair were similar in constitution, 
one being, however, a relatively strong acid and the other rela 
tively weak. The results clearly indicate that esters derived from 
relatively strong acids enter into double decomposition with mono 
hydric alcohols more readily than do the corresponding esters of 
weak acids. 

Experiments made with methyl dichloroacetate and propyl alcohol 
confirmed these results, but in this case there was also a certain 
amount of replacement of the chlorine by the propyl group. 


Colloid Chemical Studies of Soaps. III. Colloid 
Chemistry of Potassium Oleate and the Salting-out of 
Soaps. IV. Reaction of Soaps to Indicators. M. H. 
Fiscuer and Marion O. Hooker (Chem. Eng., 1919, 27, 253—25/, 
271—276. Compare this vol., i, 215).—In the first paper the various 
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theories are discussed that have been proposed to explain the salting 
out of soaps. The electrolytic theory which attributes the results to 
the neutralisation of the charge on the particles is inadequate. The 
authors advance the following. When small amounts of salt are 
added to a soap—water system the molecules of the former become 
hydrated and dispersed in the soap—water medium. Further addi- 
tion of the salt causes not only a greater dehydration of the soap, 
but also an increase in the viscosity of the system due to the larger 
proportion of the disperse phase. When sufficient salt has been 
added the hydrated particles of salt touch one another and a reversal 
takes place, whereby the largely dehydrated soap becomes the dis- 
perse phase. As the density of the dehydrated soap is much less 
than that of the salt solution the former rises to the top. 

In the second paper the contention is raised that a soap made 
from equivalent amounts of a fatty acid and a standard alkali solu- 
tion is either acid, neutral, or alkaline toward an indicator, such 
as phenolphthalein, depending on the concentration of water in the 
system. A soap—water system may be water dispersed in hydrated 
soap or hydrated soap dispersed in water. Indicators react with the 
latter, but not with the former. On heating a soap gel the water 
may change from the disperse phase to the disperse medium. For 
this reason the indicator might react with the system at the higher 
temperature, where it could not do so with the cold gel. These 
facts must be borne in mind in the application of indicator methods 
to biochemistry. Living matter is made up of colloids containing 
water rather than of water containing colloids. It therefore is not 
always possible to determine by the use of an indicator whether 
living matter is acid, neutral, or basic. CHEMICAL ABSTRACTS. 


8-Alkylthiolcrotonic Esters. Hetmutn Scnersier and Jurivus 
Voss (Ber., 1920, 58, [B], 379—388).—A series of B-alkylthiolcro- 
tonic esters has been prepared by the action of sodium alkyl sul- 
phides on the isomeric 8-chlorocrotonic esters. In striking contrast 
to the behaviour of the corresponding free acids, it is found that 
the normal form is the more stable; isomerisation during the course 
of the reaction appears to depend not only on the mercaptan used, 
but also on the particular ester employed. 

The 8-chlorocrotonic esters are most advantageously prepared 
(yield, 90—95% of that theoretically possible) by converting the 
acids into their chlorides by means of thionyl chloride and treating 
the crude product of the reaction, after removal of excess of thionyl 
chloride, with the requisite alcohol. 

Methyl B-benzylthiolcrotonate, colourless, rhombic leaflets, m. p. 
69—70°, is prepared by the action of a methyl-alcoholic solution of 
sodium benzyl sulphide on methyl chloroisocrotonate or methyl 
chlorocrotonate or from cold methyl alcohol and {-benzyl- 
thiolerotonyl chloride. Fthyl B-benzylthiolcrotonate, six-sided plates 
or rhombic crystals, m. p. 64°5°, is exclusively formed by the action 
of ethyl 8-chlorocrotonate on an alcoholic solution of sodium benzyl- 
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sulphide; with the corresponding iso-ester, however, the main pro- 
duct is ethyl B-benzylthiolisocrotonate, viscous, yellow oil, b. p. 
204—205°/15 mm., but a small proportion is always converted into 
the normal ester. Ethyl 8-chlorotsocrotonate yields a mixture of the 
isomeric ethyl B-ethylthiolcrotonates; by fractionation of the pro- 
duct obtained by the action of sodium ethyl] sulphide on the mixture 
of ethyl f8-chlorocrotonates it was found possible to isolate the 
isc-ester, b. p. 125—126°/14 mm., 127—129°/16 mm., and 
232—-236°/ordinary pressure, and the normal ester, b. p. 
139—141°/16 mm. H. W. 


Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application to Syntheses. I. Pre. 
paration and Properties of Metallic Compounds of Enolic 
Forms of Fatty Esters. Action of Ethyl Potassioacetate 
on Halogenacyl Compounds. Hetmurs ScHeisier and Junius 
Voss (Ber., 1920, 53, [B], 388—409. Compare Scheibler and Babe, 
A., 1916, i, 14).—The potassio-derivatives of esters which contain 
at least one hydrogen atom attached to the carbon atom in the 
a-position to the carbalkyloxy-group are readily obtained when an 
ethereal solution of the ester is added to the finely-divided metal 
which is covered with ether heated to gentle ebullition; the metal 
dissolves immediately with evolution of hydrogen, and the metallic 
derivative remains more or less completely in colloidal solution in 
the ether. Sodium acts less energetically, and the corresponding 
derivatives can frequently be only obtained in boiling benzene or 
toluene solution, whereby they are partly decomposed. Increase in 
the weight of the alkyloxy-group appears to facilitate the reaction. 
The ester-enolates are very unstable substances, which, however, 
may be preserved for several days under ether in an atmosphere of 
hydrogen or nitrogen. Condensation with resulting formation of 
brown products occurs when their suspensions or solutions in benzene 
or toluene are warmed, and, on subsequent acidification with dilute 
mineral acids, acidic products are obtained. They are immediately 
decomposed by water into ester and alkali hydroxide; addition of 
alcohol causes the separation of alkyloxide. Dry oxygen is absorbed 
with formation of brown products. They react with carbon dioxide 
to give colourless potassium salts of carboxylic acids, which are 
stable towards oxygen and water, but contain the carboxyl group 
very loosely combined. They readily undergo addition, condensa- 
tion, and substitution. Of the various derivatives prepared, ethyl 
potassio-acetate has been most fully investigated; apart from its 
mode of formation, the main evidence on which the formula, 
CH,:C(OK)-OEt, proposed for it rests is its action toward ethyl 
chloroformate. When the substances are brought together in cold 
ethereal solution, potassium chloride is immediately precipitated, 
and the primary, unpleasant-smelling product is decomposed when 
the solution is boiled, yielding substances with an ester-like odour; 
on acidification of the solution, carbon dioxide, ethyl acetate, ethyl 
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carbonate, and ethy! malonate are obtained, the latter in very small 
amount. The reactions may be represented by the schemes : 


9CH,:C(OEt)-O-CO,Et —> [CH,:C(OEt)*O],CO + Et,CO,; 
[CH,:C(OEt)-0],CO + H,O —> 2CH,:CO,Et + CO, ; 
[CH,:C(OEt)-O],CO + 2KOH —> 2CH,-CO,Et + K,CO,. 


The reaction just described offers a certain contrast to that 
observed by Bouveault and Locquin (A., 1906, i, 782), who, by the 
action of sodium on solutions of fatty esters in ether or benzene and 
decomposition of the products with water, obtained ketols; the 
difference is to be ascribed to the different mode of operation since, 
in the present instance, the experiments were performed in such a 
manner that the liberated hydrogen was immediately removed, 
whilst the French chemists worked at a lower temperature at which 
the reducing action of the gas could come into operation. 

The following individual compounds are described: ethyl potassio- 
acetate, pale yellow, amorphous, very hygroscopic powder ; methyl 
potassioacetate, pale ochre-yellow ; ethyl sodioacetate, pale reddish- 
yellow; amyl sodioacetate, yellow; ethyl potassiopropionate, pale 
yellowish-red ; ethyl potassiobutyrate, yellow, amorphous powder ; 
ethyl potassiocrotonate, ochre-coloured powder; ethyl potassio-B- 
ethoxycrotonate ; methyl potassio-B-ethylthiolcrotonate, yellow pow- 
der, which does not absorb dry oxygen; ethyl potassio-B-ethylthiol- 
crotonate, ochre-coloured powder; ethyl potassio-B-ethylthiol- 
isocrotonate resembles the preceding substance; methyl sodio-B- 
benzylthiolcrotonate, red powder; ethyl potassio-B-benzylthiolcro- 
tonate, yellow; ethyl sodio-B-benzylthiolisocrotonate resembles the 
isomeric compound; ethyl dipotassio-BB-thiodicrotonate, wine- 
red powder ; ethyl potassiocinnamate, red powder. Ethyl acetoace- 
tate (1 mol.) and potassium (2 atoms) yield a white product which 
is readily soluble in ether to a brown solution, but half of the 
potassium remains unchanged. Ethyl aa-diethylacetoacetate evolves 
hydrogen when treated with potassium, and yields a yellowish-red, 
pulverulent, metallic derivative, which is probably formed by enol- 
isation of the B-carbonyl group. Benzoic ester, on the other hand, 
does not evolve hydrogen when treated with potassium, but slowly 
gives a black product, which yields acidic substances after being 
decomposed by water. 

The action of acetyl and benzoyl chlorides on ethyl potassioacetate 
is fundamentally similar to that of ethyl chloroformate. When the 
solutions are heated, however, various condensation products are 
formed. The primary product obtained by the use of acetyl 
chloride is smoothly converted by gaseous ammonia into acetamide 
and ethyl acetate, NH,+CH,.C(OEt)-O-COMe=CH,°CO-NH, + 
CH,:C(OEt)-OH[—> CH,;°CO,Et]; when, however, the product is 
distilled it gives alcohol, ethyl acetate, acetic acid, and acetic anhy- 
dride. Similarly, the substance formed when benzoyl chloride is 
employed yields alcohol, benzoic anhydride, ethyl benzoate, and 
benzoic acid. Alcohol and acid anhydride appear to be the primary 
decomposition products from which ester and acid are subsequently 
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formed. In addition, a highly unsaturated residue with a terpen- 
aceous odour is obtained, which boils over a wide range of tempera- 
ture and from which it has not been found possible to isolate any 
individual substance. H. W. 


The Walden Inversion. G. W. Croven (Helv. Chim. Acta, 
1920, 3, 233—235).—The criticisms of Karrer and Kaase (A., 1919, 
i, 570) are based on a misconception of the author’s views ; further, 
the conclusions as to configuration drawn by Karrer and Kaase 
from their experimental observations on rotatory dispersion are 
premature in the present state of knowledge. The author doubts 
the wisdom of changing the designations of ordinary malic and 
aspartic acids from / to d. J. K. 


Preparation of Compounds of Deoxycholic Acid. 
Hernricnh Wretanp (D.R.-P. 317211; from Chem. Zentr., 1920, 
ii, 447).—The acid is mixed with a hydrocarbon or other organic 
compound with the exception of ether and acetic acid. 

Choleic acid from bile, which has hitherto been regarded as an 
isomeride of deoxycholic acid, is an additive product of the latter 
with fatty acids (palmitic, stearic, and oleic) in the proportion of 
eight molecules of deoxycholic acid to one molecule of fatty acid. 
The stable additive products (which are not dissociated in solution) 
of deoxycholic acid with hydrocarbons, alcohols, phenols, aldehydes, 
ketones, carboxylic acids, and their esters and alkaloids, which 
frequently contain the components in definite stoicheiometric rela- 
tionship, are generally termed choleic acids, so, for example, cam- 
phorcholeic acid, phenolcholeic acid, ete. Stearincholeic acid, m. p. 
186°, is prepared from deoxycholic acid and stearic acid dissolved 
in alcohol. Naphthalenecholeic acid [naphthalene (1 mol.) and de- 
oxycholic acid (3 mols.)] has m. p. 182°. The choleic acids which 
are freely soluble in alcohal are prepared by dissolving deoxycholic 
acid in the molten component, allowing the product to crystallise, 
and removing the excess of the second component by a suitable 
solvent. Phenolcholeic acid crystallises from a small quantity of 
alcohol, is odourless, and yields sparingly soluble calciwm and 
barium salts. Benzaldehydecholeic acid, from benzaldehyde (1 mol.) 
and deoxycholic acid (3 mols.), has m. p. 168°. The products are 
expected to find application in pharmacy. H. W. 


The Enolisation of Carbonyl Compounds under the 
Influence of Grignard's Reagents. Vinayak Kesuav Buacvat 
and J. J. Supporoven (J. Ind. Inst. Sci., 1919, 2, 187—194).— 
Using the method described by Hibbert and Sudborough (T., 1904, 
85, 936) for the estimation of hydroxyl groups in carbon compounds 
by measuring the volume of methane produced by contact with an 
excess of magnesium methy] iodide solution, the authors have deter- 
mined the enolisation produced in a number of aldehydes, ketones, 
and §-ketonic esters by contact with Grignard’s reagents. 

The results indicate that the carbonyl group in aldehydes and 
ketones is only enolised to a small extent, 11% being the maximum, 
under these conditions. In f-diketones and B-ketonic esters, how- 
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ever, the carbonyl group shows a very great tendency to undergo 
enolisation. In the case of benzoyl- and acetyl-acetone as much as 
90% of the enolic form is produced. W. G. 


The Vapour Pressures of Acetone. G. R. Paranspé (J. 
Ind. Inst. Sci., 1918, 2, 47—58).—Using the statical method, 
the author has measured the vapour pressures of acetone over the 
temperature range —50° to 15° for a sample of fermentation 
acetone, D3 0°7909, and for a sample of commercial “ extra pure” 
acetone, DE 0-7865. W. G. 


Biochemical Synthesis of some Disaccharides : Gluco- 
bioses, Galactobioses. Emire Bourquetor (Ann. Chim., 1920, 
[ix], 18, 5—44).—A full account of work already published (com- 
pare A., 1913, i, 1080, 1305; 1914, i, 72, 499, 662; 1915, i, 76, 
501, 940; 1916, i, 596; 1917, i, 250; 1919, i, 137, 361). W. G. 


Occurrence of Melezitosein Honey. C.S. Hupson and S. F. 
SHerwoop (J. Amer. Chem. Soc., 1920, 42, 116—125).—The 
occurrence of melezitose in manna from the Douglas fir of British 
Columbia has recently been reported (A., 1919, i, 59); the same 
sugar has now been found in several samples of honey. In 
estimating the percentage of melezitose, advantage is taken of the 
fact that invertase hydrolyses sucrose, but not melezitose; the 
change in rotation after treatment with invertase and acid, 
respectively, is therefore determined, or, alternatively, the reducing 
power may be measured after similar treatment. H. W. 


Crystallography of Melezitose. Epcar T. Wuerry (J. 
Amer. Chem. Soc., 1920, 42, 125—-128).—The crystals of melezitose 
dihydrate belong to the rhombic system, and are seemingly holo- 
hedral, but no doubt bisphenoidal, a: b:c=1°216:1:0°496. Under 
the microscope, melezitose presents the form of plates and rods, 
in part rectangular in outline and in part terminated by faces 
inclined at large angles. The habit and the weak double refrac- 
tion are useful in the identification of this sugar in honeys or 
honey dews; the dextrose which frequently separates from honeys 
is in rods terminated at one end by planes lying 60° apart, and 
rounded at the other end, and in parallel polarised light shows, 
at least in the centres of the grains, brilliant colours of the second 
order with — elongation. Sucrose can also be readily dis- 
tinguished from melezitose by its much greater double refraction, 
a being 1°45 and y 1°57, and by breaking into irregular fragments 
with oblique extinction. The refractive indices for melezitose for 
different wave-lengths are given in the appended table. 


Wave-length. 


Index. 450. 500. 550. D 589. 
1-546 1-542 1-540 
1-553 1-550 1-548 
1-556 1-552 1-550 
0-010 0-010 0-010 
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Glucosides. VI. Constitution and Configuration oj 
Glucosides. P. Karrer (Helv. Chim. Acta, 1920, 3, 258—260).— 
Pictet has been led by his observation that the levoglucosan 
obtained by distillation of starch and cellulose (A., 1918, i, 59) 
can be similarly obtained from a number of glucosides (this vol., 
i, 66) to suggest that the y-oxide formula for glucosides should 
be modified. Since, however, he also found that ordinary a-glucose 
only yielded traces of the levoglucosan, and the glucosides he 
examined were all 8-compounds, it appeared to the author that 
spatial configuration might be the determining factor in the reac- 

tion. He confirmed this hypothesis 

HO-HC——CH-OH by showing that a _ considerable 

| | amount of levoglucosan is obtainable 

HC CH-CH-CH,-OH from B-glucose. Perhaps, therefore, 

VA 1 starch and cellulose contain §-gluco- 

@ O sidic linkings ; it is possible that they 

contain the levoglucosan grouping, 

but not necessarily so. The struc- 

ture of the trimethylglucose obtained from cellulose (Denham and 

Woodhouse, T., 1917, 244) suggests that the glucose residues in 

cellulose are coupled at the points indicated (see annexed 
constitution). J. K. 


The Substitution of Halogens for the Amino-group in 
Aliphatic Amines. Cuemiscne Fasrik Frora (Brit. Pat. 132245). 
—The amino-groups of aliphatic amines may be replaced by 
chlorine or bromine by treatment at 50—100° with a mixture of 
nitric acid (D 1°4) and concentrated hydrochloric or hydrobromic 
acid respectively. The reaction, which from the technical point 
of view is particularly applicable to the amino-acids, such as leucine 
or aspartic acid, is accompanied by vigorous evolution of nitrogen, 
and proceeds without appreciable formation of by-products. 
Instead of using a mixture of the two acids, nitric acid may be 
used with a chloride or bromide, or the halogen acid with a nitrate. 

G. F. M. 


Preparation, Crystallography, and Optical Properties of 
Methyl- and Ethyl-ammonium Mercuri-iodides. Grorce 8. 
JaMIESON and Epcar T. Wuerry (J. Amer. Chem. Soc., 1920, 
42, 136—145).—It has been found recently by Woodward and 
Alsberg (unpublished work) that minute quantities of tertiary 
methyl- and ethyl-amines can be precipitated and detected by 
Mayer’s reagent in the presence of primary and secondary amines 
provided only small quantities of the latter are present; with 
larger quantities, however, the latter substances also give pre- 
cipitates, which are now described. Ali the substituted ammonium 
mercuri-iodides are bright yellow in colour, and are decomposed 
by water, with the separation of red mercuric iodide. They all 
dissolve readily in an excess of potassium iodide, and care is there- 
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fore necessary in the preparation of Mayer’s reagent, which is made 
by dissolving exactly 45 grams of mercuric iodide and 33 grams 
of potassium iodide so as to make 100 c.c. of solution. 

Dimethylammonium mercuri-todide, NH,Me,HglI;, m. p. 122°, 
trimethylammonmium mercuri-todide, m. p. 136°, diethylammonium 
mercuri-todide, m. p. 114°, and triethylammonium mercuri-todide, 
m. p. 77—78° or 59—60°, according to the mode of preparation, 
are described. Dimethylamine and diethylamine cannot be 
detected in this manner if present in amounts less than 20 and 
4 mg. per c.c. respectively. 

The refractive indices of the compounds are extremely high (1-9 
to 2°0), but cannot be accurately determined by the immersion 
method, since these substances are decomposed more or less rapidly 
by all suitable liquids. The following crystallographic data are 
recorded: dimethylammonium mercuri-iodide, monoclinic, domatic, 
a:b:ce=0°9687 :1:1-3406, B=78°20'; diethylammonium mercuri- 
iodide, rhombic, peri-cubic, @:6:c=1°1572:1:0°9102; trimethyl- 
ammonium mercuri-iodide, rhombic, peri-hexagonal, a:b:c= 
1:7262:1:0°9569; triethylammonium mercuri-iodide, monoclinic, 
peri-tetragonal, a:b:c=1:15:1:1°08, 8=62°30’; tetramethyl- 
ammonium mercuri-iodide, rhombic, peri-hexagonal, a:b:c= 
0'59:1:0°52; tetraethylammonium wmercuri-iodide, tetragonal, 
a:c=1:1°1577. H. W. 


The Stereochemistry of the Platinum Atom; on Re- 
latively Asymmetric Syntheses in Inorganic Complexes. 
ALEXANDER P. Smirnov (Helv. Chim. Acta, 1920, 3, 177—195). 
—Werner has described the preparation and resolution into optic- 
ally active components of the compounds [Pten,|X, (Vierteljahrs- 
schrift Naturf. Ges. Ziirich, 1917, 62, 553), and the author now 
describes similar experiments with the salts [Ptpn,]X, (pn= 
propylenediamine). No isomerism conditioned by the cis- or 
trans-positions of the methyl groups was observed when either the 
racemic or one of the active forms of the diamine were used; all 
three series of salts closely resembled those derived from ethylene- 
diamine, but their solubility, especially when the active forms were 
present, was much greater, and this at first prevented the resolu- 
tion of the inactive forms. The molecular rotations of the salts 
derived from each of the active forms of diamine are remarkably 
high and of equal value, but of opposite sign, this being the same 
as those of the diamines themselves; for example, [M],, for 

D,—[Pt d-png]Cl,,1H,O 
and for L,—[Pt l-pn;]Cl,,1H,O =1035° and —1013° respectivel: 
It therefore seemed possible that the members of one series were 
the optical antipodes of those of the other, and this was confirmed 
by a consideration of the molecular rotations of the plati-com- 
pounds containing either one or two molecules of propylenediamine 
(Tschugaev and Sokolov, A., 1909, i, 137). From these it appears 
that the presence of each molecule of propylenediamine carries 
with it a rotation of 96°. In the above instances, the observed 
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rotation is very much in excess of 288°, the value calculated on 
the basis of three molecules of diamine, and the difference repre 
sents the rotation due to the asymmetry of the complexes them- 
selves. This difference, however, is considerably greater than that 
observed by Werner for the rotation of the optically active 
ethylenediamine salts, owing to the influence of the methyl groups. 
As the salts are colourless, they show no absorption in the visible 
spectrum or anomalous curve of rotatory dispersion, and no con- 
firmation of the above conclusions is obtainable on optical grounds, 
but these are available in the case of the corresponding cobalt 
compounds. Thus, a comparison of the curves of molecular rota- 
tory dispersion of D,—[Co d-pn,|Br,,2H,O and 
L,—[Co -pn,]Br3,2H,O 

with those of d, and /,—[Coen,;]Br;,2H,O shows that they 
have the same form, with points of inversion, respectively, at 
pu 503°5 and 492, and maxima (or minima, as the case may be) in 
the region pu 517—527. The values for the ethylenediamine salts 
are throughout numerically greater than those for the propylene- 
diamine compounds, because these are composite values represent- 
ing the effect of the active complexes and that of the active 
propylenediamine. . The latter is always opposite in sign to the 
rotation of the free propylenediamine (Tschugaev and Sokolov), 
and, as a consequence, in the region where the values for the 
ethylenediamine derivatives show that the effect of the complex 
is scarcely perceptible, a second reversal of sign takes place at 
wp626. Finally, the product which separated when a solution 
containing [Ptr.-pn,](d-C,H,O,). was nucleated with 

L, — [Pt d-pn3](d-C,H,0,).,H,O 
was identical with this compound, and 

D, —[Pt/-pns](¢-C,H,0,)2,H,O 
was obtained from the residual solution after treatment with 
potassium chloride. 

In both cases, therefore, a total asymmetric synthesis has been 
effected, which is parallel to the formation of one rhamnohexonic 
acid and one mannoheptonic acid only from rhamnose and 
mannose (E. Fischer and others, A., 1888, 1049; 1889, 480). 
This phenomenon therefore extends to atoms with other spatial 
relationships than that of the tetrahedral carbon atom, and the 
internal spatial configuration of molecules associated with a central 
atom determines the spatial relationship of such molecules to that 
atom. 

r.-Platinum tripropylenediamine tetrachloride, 

[Pt png |Cl,,H,0, 
prepared by heating an alcoholic solution of chloroplatinic acid 
at 100° with r.-propylenediamine hydrochloride, forms a white, 
granular, crystalline powder after crystallisation from dilute 
a:cohol ; the bromide, r.-[Ptpn;]Br,, from the chloride by double 
decomposition with sodium bromide, is a yellowish-white, crystal- 
line powder; the iodide, r.-[Ptpn,]I,, from the chloride and 
ammonium iodide, is orange-yellow, but blackens even in the dark; 
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the swphate, r.-[Ptpng](SO,)., and the nitrate, r.-[Pt png](NOs3),, 
are obtained from the chloride and the corresponding silver salts. 
|-Platinum tripropy’enediamine tetrachloride, 
Ly —[Ptd-png]Cl,,H,O, 
prepared from d-propylenediamine, has [MZ], — 844°, [df], —1013°, 
[M],.—1419° in 0°5% aqueous solution. The bromide, 
L,y—[Pt dpn),Br,, 
iodide, Ly—[Ptd-png]I,, and tartrate, 
Lj, —[ Pt d-pns](¢-C,H,0¢)0,H,0, 
give very similar values for their molecular rotations. 
d-Platinum tripropylenediamine tetrachloride, 
D, —[Pt/-pn,|Cl,,H,O, 
has [M], +839°, [AZ] +1035°, [Mf], +1413° in 0°5% aqueous solu- 
tion; the bromide, D, —[Ptl-png|Br,, iodide, D, —[Ptl-png]I,, 
and tartrate, Dy —[{Ptl-png}(/-C,H,O,).,H,O, were also prepared. 

The chloride and bromide of each of the last two series, obtained 
by resolution of the salts of the racemic series, agreed in their 
properties with the above description. From the chlorides, the 
respective active forms of propylenediamine were obtained by 
decomposition at 100° with formaldehyde solution. 

Salts of the tri-l-propylenediaminecobalti-series have already 
been described (Tschugaev and Sokolov). Tri-d-propylenediamine- 
cobalt bromide, D,[Cod-pn;|Br;,2H,O, was prepared by heating 
«-propylenediamine with chloropentamminecobalt chloride, or 
1:6-dichlorotetrapyridinecobalt chloride, or  1:6-dichlorodi- 
propylenediaminecobalt chloride; the solution of the chloride thus 
obtained being treated with sodium bromide. Details are given 
of the values for the molecular rotations with various wave-lengths, 
from which the curves described above were constructed. 

J. K. 


Preparation of Hexamethylenetetramine. A. SanpzrR 
(Zeitsch. angew. Chem., 1920, 38, 84).—The author disputes 
Herzog’s contention (this vol., i, 292) that the formation of hexa- 
methylenetetramine by treatment in the cold of an ammonium salt 
with excess of formaldehyde is confined to the carbonate. The reac- 
tion also takes place with other ammonium salts, and may be 
utilised for their estimation. Ammonium carbonate, however, more 
readily yields a pure product than other salts. W. J. W. 


Synthesis of a Peptide of Aspartic Acid by means of 
Vegetable Enzymes. C. Ravenna (Atti R. Accad. Lincei, 1920, 
[v], 29, i, 55—58).—Treatment of aqueous asparagine solution with 
pulped spinach leaves in presence of toluene for twenty days at 
about 25° appears to result in the formation of the dipeptide of 
aspartic acid, asparagylaspartic acid (compare this vol., i, 150, 151) 
in small proportion. Further experiments on a large scale are iti 
progress. a HF. P. 
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Compounds of Thiocyanates of certain Bivalent Metals 
and Hydrazine. PriyaDARANJAN RAy and Putin Vinari Sarkar 
(T., 1920, 117, 321—323). 


Chromic Thiocyanates. Nirrs Byerrum (Det. K. Danske, 
Vidensk. Selskabs Skrifter, Nat. Math., 1915, 7, pp. 66; from 
Chem. Zentr., 1920, i, 414—415).—A full account is given of the 
complex chromic thiocyanates and their equilibrium. 

Tervalent chromium yields the following complex ions with H,0 
and CNS (CNS=X), in which the water is replaced step by step by 
the CNS radicle: Craq,+++, Craq,;X++, Craq,X, *, Craq,X,, 
Craq,.X,-, CraqX,;--, and CrX,~~~. The substance, 
Craq; Xs, is a non-electrolyte. The existence of the second and 
third complexes could be established in solution, but the corre- 
sponding substances could not be isolated in the solid state; they 
are insoluble in ether. Trithiocyanotriaquochromium could be 
obtained in the crystalline condition, but not in a state of purity; 
in solution, it can be prepared in a much purer form. The mole- 
cular conductivity of a 0°1.V-solution of the crystals is »=3°87 at 
0°, whilst, under similar conditions, the value »=250—300 is in 
general observed for a tervalent electrolyte. When dried in a 
vacuum, the very hygroscopic crystals retain 3°2—3°6 H,O, which 
is: obviously chemically combined in the complex. The tetrathio- 
cyano-complex could be obtained in the form of a dilute solution of 
the free acid, from which the corresponding salts were prepared, but 
could not be isolated in the solid state. Quinine and strychnine 
yielded precipitates of varying composition ; quinoline salts gave an 
oily precipitate. The free acid is freely soluble in ether, in which 
the salts do not dissolve. The pentathiocyano-complex was isolated 
as the beautifully crystalline quinoline salt, from which the free 
acid and the sodium salt were prepared. It contains 1H,O in com- 
plex union ; the free acid is soluble in ether, but the salts are not. 
The quinoline salt (which does not contain water of constitution) 
and the pyridine salt of the hexathiocyano-complex are described. 
All the chromothiocyano-complexes give reddish-violet solutions in 
water, the shade becoming more red and deeper with increasing 
CNS content. 

For the soluble complexes the partition-coefficient between ether 
and water at the ordinary temperature is: Craq,; Xs, ca. 3°6; 
H[Craqs. X,], ca. 9°4; HfCraq X,], ca. 4; H,[CrX,], ca. 0°3. 
In the cases of the tri- and tetra-thiocyano-complexes the values for 
the partition-coefficient depend somewhat on the mode of prepara- 
tion of the compounds, which probably points to the presence of 
mixtures of stereoisomerides, such as are to be expected from 
Werner’s theory. 

The velocity of decomposition of the several complexes has been 
measured by estimating the concentration of the CNS ions by the 
coloration with ferric nitrate. In aqueous solution, the stability 
of the hexathiocyano-complex is almost independent of the reaction 
of the solution. The remaining complexes become more stable in 
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acid solution as their CNS content diminishes, whilst the reverse is 
the case in alkaline solution. The trithiocyano-complex is fairly 
stable in ethereal solution, in which the stability of the other 
complexes rapidly diminishes with the CNS content. The com- 
lexes are sensitive to light. 

Analytical methods for the estimation of the several complexes 
have been worked out. The hexa- and penta-complexes are first 
precipitated as quinoline salts, and their relative proportions in the 
precipitate are elucidated by estimation of the Cr and CNS content. 
The tri- and tetra-complexes are removed from the filtrate by means 
of ether when it is found possible to separate them by fractionation 
and to determine their amounts by two chromium estimations. 
Finally, chromium and thiocyanogen are titrimetrically estimated 
in the extracted aqueous solution, and the content of mono- and 
di-complex can then be calculated if the content of hexa-aquo- 
complex is known. The latter is determined by precipitation as 
chrome alum with potassium hydrogen sulphate and alcohol. 

The chromothiocyano-complexes are slowly formed in solutions 
which contain the hexa-aquochrome-ion and the CNS ion. At the 
ordinary temperature, however, the stable state is not attained for 
some years. The chemical equilibrium between the various com- 
plexes and the CNS ion has been determined in aqueous solution at 
50° for ten solutions. The results of chemical analysis are con- 
firmed by measurements of the electrolytic conductivity. The 
affinity of the chromium atom for the CNS ion in normal solution 
is calculated from the equilibrium constants in the usual manner, 
and is found to be +3710 cal. for the first and —570 cal. for the 
last CNS group. 

Graphs are given showing the relationship between the com- 
plexity and the concentration of the CNS ion, from which the 
equilibrium in a solution can be calculated if the concentrations of 


Cr and CNS are known. H. W. 


The Thiocyanates of Gold and Free Thiocyanogen. Gold 
Chloride. Nuie:s Bserrum and Aace Kirscuner (Det. K. Danske 
Vidensk. Selskabs Skrifter, Nat. Math., 1918, 8, pp. 76; from 
Chem. Zentr., 1920, 1, 415—417).—The thiocyanates of gold have 
been investigated, since they are representatives of very complex 
and somewhat unstable salts, and permit the examination of the 
different stages of oxidation of a metal. The behaviour of aurithio- 
cyanates leads to the assumption of the existence of free thiocyano- 
gen in solution. 

Potassium aurithiocyanate, KAuX, (X=CNS), is very sparingly 
soluble in water, the solubility product being 6 x 10-5 in 1°4 ionic 
normal solution. Ammonium aurithiocyanate, NH,AuX,, is a 
reddish-yellow substance prepared by the precipitation of an 
aqueous solution of ammonium thiocyanate with a solution of auric 
chloride (0-4% Au) in hydrochloric acid. Sodium aurithiocyanate 
forms ruby-red needles, solubility product 5x 10-4 in 2-2 ionic- 
normal solution. Hydrogen aurithiocyanate, HAuX,,2H,O, forms 
dark red crystals and is prepared by mixing an acidified solution of 
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sodium thiocyanate with chloroauric acid and extracting the solu- 
tion with ether. In pure solution, the aurithiocyanate is mainly 
present as the ion, AuX,~, the complexity constant of which, 
Ky=AuX,/Autt++ x X-4, 

is 1077 times as great as that of the AuCl ion. It 
is dark reddish-brown in colour, and at A\=578 pp has a molar 
extraction-coefficient, 108. When the concentration of the thio- 
cyano-ion is greater than 0°2, penta- and hexa-thiocyanoauri-ions 
are present in considerable amount, the complexity constants of 
which are Kaux, = AuX,-/AuX, x X = 10and Kaux, = AuX,=/ 
AuRh,~ x Rh=1'1. The colour is darker than that of the tetra- 
complex, whilst the molar extinction-coefficient for the penta-com- 
plex is about 218 and for the hexa-complex about 248 for A=578 pu. 
At low concentrations of the thiocyanogen and hydrogen ions, the 
tetra-complex appears to undergo hydrolysis according to the scheme 
AuX,- + H,O=AuX,(OH)- +H++X-, but even when H+ and 
Rh-=0°'01 scarcely more than 20% is thus decomposed. The tetra- 
thiocyanoauri-ion is dissociated into dithiocyanoauri-ion and free 
thiocyanogen, AuX,- =AuX,~+X,, the latter functioning as a 
colourless, composite halogen, the activity of which lies between 
those of bromine and iodine; it is liberated from thiocyanates by 
bromine, but immediately displaces iodine from iodides. It is 
extremely unstable and rapidly undergoes hydrolysis in aqueous 
solution, 3(CNS),+4H,O=5H+t +5(CNS)- +HCN+H,S0,; _ this 
final result is due to four partial processes: (1) (CNS),+H,O = 
H+ + CNS- + H(CNS)O; (2) 2H(CNS)O —> Ht + CNS~ + 
H(CNS)O,; (3) H(CNS)O + H(CNS)O, —> H+ + (CNS)- + 
H(CNS)O,; (4) H(CNS)O,+ H,O —> HCN +H,SO,. The velocity 
of reaction is conditioned by the slow rate of the second process, for 
which the following equation is valid: d[X,]/dt= —k’/[HXO}= 
— KX?*/[H+}? x [X-]?, & being about 5 at 18°. ; 

Hydrogen aurothocyanate, HAuX,, is prepared as an unstable 
oil by the reduction of hydrogen aurithiocyanate with sulphite, 
acidification of the solution, and extraction with ether. The corre 
sponding potassium salt consists of slender, colourless needles readily 
soluble in alcohol, but decomposed by water. The ammonium salt is 
colourless and crystalline. The complexity constant of the AuX,~ 
ion, which is present in the aqueous solution of these salts, is 10° 
times smaller than that of the corresponding cyanogen ion. Mon- 
amminoaurothiocyanate, AuNH,X, from ammonia and dithio- 
cyanoauro-salts in reversible reaction, is unstable and sensitive to 
light. 

Aurithiocyanate may be estimated in the presence of aurothio- 
cyanate by titration with sulphite until a colourless solution results, 
since the latter ion is colourless. In solution, aurithiocyanate is con- 
verted into aurothiocyanate by auto-reduction in accordance with 
the scheme: 3AuX,- + 4H,O = 3AuX,- + 5H+ + 5X-+HCN+ 
H,SO,; the presence of hydrogen and thiocyanogen ions and of 
aurothiocyanate retards this action, which is caused by the 
instability of free thiocyanogen liberated owing to dissociation of 
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the aurithiocyanate. The rate of reaction can be calculated from 
the dissociation constant of aurithiocyanate and the velocity of 
decomposition of thiocyanogen. A solution of aurothiocyanate dis- 
sociates into gold and aurithiocyanate: 3AuX,~- = 2Au + 
AuX,-+2X-~-, the equilibrium constant of which is ca. 33. The 
rate of reciprocal action increases with decreasing concentration of 
H- and CNS-ions. The presence of gold powder catalyses the 
change. The conjoint effect of auto-reduction and precipitation of 
gold is that solutions of gold thiocyanate gradually deposit the 
whole of the metal. 

In hydrochloric acid solution the gold of chloroauric acid is 
mainly present in the form of the ion, AuCl,-, which, in pure 
solution, is hydrolysed as follows: AuCl,- +H,O=AuCl,(OH)- + 
H++Cl-. The equilibrium constant is 0°55 x 10-4. 

The authors have estimated the following normal potentials at 
about 18° (X=CNS): (1) Au+2X-=AuX,~+0, 0°689 volt; 
(2) AuX.- +2Rh-=AuX,-+20, 0°645 volt; (3) Au+4X-= 
AuX,- +30, 0°660 volt; (4) Au+4Cl-=AuCl,- +30, 1-001 volt; 
(5) 2X-=X,+20,+ 0-769 volt. The value given by Abegg and 
Campbell for the normal potential of the gold auroion is untrust- 
worthy, since when measurements of the gold electrode potential 
ion in concentrated nitric acid solution saturated with aurous oxide 
are made, it is, in reality, the oxidation potential of the nitric 
acid which is determined. H. W. 


Isomerisation and Polymerisation of Methyl Thiocyanate. 
J. Gituis (Rec. trav. Chim., 1920, 39, 330—338. Compare A., 
1918, i, 157).—By repeating Walden’s work (compare A., 1906, 
ii, 336) it was found that, at 130°, the influence of different dis- 
solved substances was variable. Except with cadmium iodide and 
sulphuric acid, the catalytic effect in causing isomerisation and poly- 
merisation is a minimum. Methyl thiocyanate undergoes appre- 
ciable isomerisation at 130°, and polymerisation is also noticeable. 
The ebullioscopic constant of methylthiocarbimide is in agreement 
with the constant deduced from Trouton’s law. 

A study of the influence of temperature shows that isomerisation 
is practically a complete reaction, but it is always accompanied by 
some polymerisation. Foreign substances introduced into the methyl 
thiocyanate may have differing catalytic effects on the isomerisation 
and on the polymerisation. Thus cadmium iodide accelerates the 
former and sulphuric acid the latter. W. G. 


New Method of Formation of Nitriles by Catalysis. A. 
Maitne (Compt. rend., 1920, 170, 813—815).—Aliphatic or 
aromatic nitriles may be prepared by passing the vapours of the 
corresponding esters, along with ammonia, over aluminium oxide 
or thorium oxide at 500° (compare A., 1918, i, 105). It is now 
shown that the ammonia may be replaced by the vapours of 
primary amines, the action being R:*CO,Et+C,H.,+,*NH,= 
R-CN+EtOH+H,0+C,H:,. In some cases, slight secondary 
actions occur. W. G. 
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Preparation of Unsaturated Nitriles by Catalysis, 
AvpHonse Martue (Bull. Soc. chim., 1920, [iv], 27, 226—229).— 
The method of preparation of aliphatic or aromatic nitriles, by 
passing the vapours of the esters of the corresponding acids, along 
with ammonia, over aluminium oxide at 480—500° (compare pre- 
ceding abstract), can be applied to the preparation of unsaturated 
nitriles, such as crotononitrile, oleonitrile, elaidonitrile, and 
cinnamonitrile. W. G. 


An Isomeride of Potassium Ferricyanide. II. I. Bettuccr 
(Gazzetta, 1920, 50, i, 23—-29).—Hauser and Biesalski’s statement 
(A., 1913, i, 26) that the green isomeride of potassium ferricyanide, 
described by Locke and Edwards (A., 1899, i, 407, 557), and 
studied by Bellucci and Sabatini (A., 1911, i, 430), Piutti (A., 
1912, ii, 712), and Wells (A., 1913, i, 347), consists of the red ferri- 
cyanide contaminated with a trace of Prussian-blue, is denied. 

a me A 


Observations on some Organic Compounds of Arsenic. 
Avex. McKenzie and Joun Kerroot Woop (T., 1920, 117, 
406—415). 


Influence of Position on the Boiling Points of Isomeric 
Benzene Derivatives. Nervi Vincent Sipewick (T., 1920, 117, 
389—395). 


Some Derivatives of »-Dichlorobenzene. Joyce H. Crowe 
and L. Cuas. Rarrorp (J. Amer. Chem. Soc., 1920, 42, 145—152). 
—The investigation was undertaken with the object of finding a 
method of utilising the considerable amounts of pdichlorobenzene 
which are formed as by-products in the technical production of 
chlorobenzene. 

p-Dichlorobenzenesulphonic acid is most conveniently prepared 
(yield, 85—-90%) by heating p-dichlorobenzene with sulphuric acid 
containing 10—12% of sulphur trioxide at 140—150°; 2:2/:5:5/- 
tetrachlorodiphenylsulphone, colourless, diamond-shaped crystals, 
m. p. 179°, is also formed. 2:5-Dichloro-4-nitrobenzene cannot be 
conveniently sulphonated, since reaction does not occur below 150°, 
whilst, above this temperature, violent decomposition with almost 
complete decomposition occurs. 2 : 5-Dichloro-4-nitrobenzene- 
sulphonic actd, flat, yellow, very hygroscopic needles, m. p. about 
150°, can, however, be obtained by the action of fuming nitric 
acid (D 1°6) alone or in the presence of concentrated sulphuric 
acid on pdichlorobenzenesulphonic acid (the sodiwm, potassium, 
ammonium, and bariwm salts are described). The constitution of 
the acid is deduced from the reduction of its sodium salt to the 
corresponding amino-compound (the acetyl derivative of which was 
prepared) and oxidation of the latter to 2:5-dichlorobenzoquinone. 
Reduction of an alkaline or faintly acid solution of the sodium salt 
of the nitrosulphonic acid yielded sodium 2:2/:5:5/-tetrachloro- 
azobenzene-4 : 4'-disul phonate. H. W. 
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Benzenesulphonitroamide, Toluene-4-sulphonitroamide, 
2-Nitrotoluene-4-sulphonitroamide and some of their Salts. 
Bruce Reip Martuews (J. Physical Chem., 1920, 24, 108—119). 
—A number of metallic salts of benzenesulphonitroamide, toluene- 
4-sulphonitroamide, and 2-nitrotoluene-4-sulphonitroamide have 
been prepared and described. Ammomum benzenesulphonitro- 
amide, C,H,*SO.*N(NO,)*NH,, is formed by neutralising the free 
nitroamide with aqueous ammonia, and forms fine, yellow prisms ; 
the corresponding sodiwm, colourless crystals; calciwm, barim, 
strontium, lithium, silver, copper, and nickel salts are described, 
and also deep blue needles of the composition 

(C,H,*SO,"N-NO,),Cu,4N Hg. 
Strychnine benzenesulphonitroamide, C,H;*SO.°N,O.H,C.,H»N.O,, 
is precipitated on adding strychnine nitrate to a hot aqueous solu- 
tion of the ammonium salt. 

Nitration of  ptoluenesulphonamide with nitric acid 
(D 1:42—1°48) gives a mixture of p-tolwenesulphonnitroamide, 
C;,H,Me'SO,,NH-NO,, and  2-nitrotoluene-4-sulphonitroamide, 
from which the former is extracted with ether; the residue 
obtained on evaporation of the ethereal solution, when recrystal- 
lised from toluene, gave a colourless, crystalline product, m. p. 
110°. The ammonium, potassium, barium, silver, and copper salts 
are described. When silver oxide is added to an aqueous solution 
of the nitroamide, grey-coloured needles of the composition 
C;H,Me*SO,-NAg-NO,,2NH,, and a similar copper compound, 
(C,H,Me*SO,"N[NO,]),Cu,4NHs, can be prepared. 2-Nitro- 
toluene-4-sulphonitroamide, NO,*C;H,Me*SO,*-NH'NO,, is obtained 
in the process described ; nitric acid (D 1°48—1-50) being employed. 
It forms pale yellow needles, m. p. 118°5°. The potassiwm, copper, 
silver, nickel, and manganese salts are described, and also silver 
and copper salts containing 2NH, and 5NH, respectively. Prac- 
tically all the salts described are very soluble in liquid ammonia. 

J. F. 8. 


Preparation of a8-Dibromotetrahydronaphthalene and of 
Al.Dihydronaphthalene. Jutivs von Braun (D.R.-P., 316218; 
from Chem. Zentr., 1920, ii, 241).—Tetrahydronaphthalene is 
treated with the calculated quantity of bromine at 100—140°, and 
the dibromotetrahydronaphthalene so produced is treated, if 
desired, with magnesium (1 atom) in the presence of ether or with 
tin (rather more than 1 atom) in the presence of alcohol. 
aB-Dibromotetrahydronaphthalene has m. p. 69°; Al-dihydro- 
naphthalene has b. p. 85°/15 mm., m. p. —8°, a} 0°9963, and is 
quantitatively transformed by bromine into the dibromide. 

H. W. 


Some Nitro-derivatives of Dimethylaniline. J. Smt (Proc. 
K. Akad. Wetensch. Amsterdam, 1920, 22, 523—525).—In the 
nitration of 3:4-dinitrodimethylaniline, if the nitric acid contains 
much nitrous acid, or if the action proceeds for a long time, or if 
the temperature rises above 20°, nitroso-compounds are obtained 
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as well as 3:4:6- and 2:3:4-trinitrodimethylanilines. The author 
has_ isolated 3 : 4-dinitrophenylmethylnitrosoamine, mm. pp. 
108—109°, and 3:4:6-trinitrophenylmethylnitrosoamine, m. p. 
201°. 

By the nitration of 3:6-dinitrodimethylaniline, in addition to 
the 3:4: 6-trinitro-derivative, a small amount of 3 : 6-dinitropheny/- 
methylnitrosoamine, m. p. 132°, is obtained. In this nitration, 
the effect of nitrous acid on the reaction velocity is very great, and 
if the temperature of the reaction is perceptibly higher than the 
ordinary temperature, the only final product is 3:4: 6-trinitro- 
phenylmethylnitrosoamine. W. G. 


Catalytic Decomposition of Schiff’s Bases. ALPuonsr 
MaILuHe (Bull. Soc. chim., 1920, [iv], 27, 229—234. Compare A., 
1919, i, 395).—When Schiff’s bases are passed alone over reduced 
nickel at 420—430°, a change first occurs which is similar to that 
which was found to occur during the catalytic hydrogenation (loc. 
cit.), RCH:NR/+2H,=R-°CH,+R/NH,, the hydrogen being 
formed by the partial destruction of the group R°CH:. In the 
second place, nitriles were formed, thus: RCH:NR’/=RCN + R/H, 
this being, however, the less important change. W. G. 


The Constitution of Capsaicin, the Pungent Principle 
of Capsicum. II. E. K. Netson (J. Amer. Chem. Soc., 1920, 
42, 597—599. Compare A., 1919, i, 543).—Octovanillylamide 
(this vol., i, 154), like capsaicin, is very stable towards alkalis, and 
is somewhat soluble in concentrated hydrochloric acid; also, free 
ammonia is easily liberated from free vanillylamine when it is 
boiled with water or solutions of alkaline carbonates, thus explain- 
ing its observation by Lapworth and Royle during the alkaline 
reduction of capsaicin (T., 1919, 115, 1109). The objections of 
these workers to the formulation of capsaicin as decenovanillyl- 
amide thus lose their force, and the author has now confirmed this 
formula by the regeneration of capsaicin from decenoyl chloride 
(obtained from the decenoic acid produced from capsaicin) and 
vanillylamine. 

Indefinite results have been obtained from the oxidation of 
decenoic acid by chromic acid. By fusion with potassium hydr- 
oxide, acetic acid and an octoic acid, b. p. 240—245°, with a 
branched carbon chain, are produced. The silver octoate, 
C,H,;0,Ag, is sparingly soluble in water. J. K. 


Influence of the Sulphonation of the Phenol on the 
Yields of Picric Acid. M. Marqueyrot and P. Carré (Bull. Soc. 
chim., 1920, [iv], 27, 195—199).—The yield of picric acid depends 
on the relative proportions of phenolsulphonic acid and phenoldi- 
sulphonic acid in the products of sulphonation of the phenol, the 
yields being much higher from the disulphonic acid. The maxi- 
mum yield of phenoldisulphonic acid is obtained by carrying out 
the sulphonation for half an hour to one hour at 100° with five 
parts of 93% sulphuric acid to one part of phenol. W. G. 
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The Identification of Phenols. II. James A. Lyman and 
E. Emmet Rew (J. Amer. Chem. Soc., 1920, 42, 615—619. 
Compare A., 1917, i, 333).—pNitrobenzyl ethers have been pre- 
ared from a number of phenols. It is advisable to employ as 
solvents for the etherification of esters of salicylic acid the respec- 
tive alcohols from which they are derived, and to avoid excess of 
alkali; otherwise interchange of the alkyl groups of the alcohol 
and of the ester takes place to a certain extent (compare Pardee 
and Reid, J. Ind. Eng. Chem., 1920, 12, 129). The p-mtrobenzyl 
ethers of the following phenols had the melting points indicated : 
o-nitrophenol, 130°; p-nitrophenol, 187°4°; 2:4-dinitrophenol, 
248°; ochlorophenol, 100°; p-chlorophenol, 101°3°; 2:4:6-tri- 
bromophenol, 163°5°; guaiacol, 63°6°; a-naphthol, 140°; 
B-naphthol, 106°5°; salol, 87°; methyl salicylate, 128°2°; ethyl 
salicylate, 125°; butyl salicylate, 92°; o-tolyl salicylate, 142°5°; 
m-tolyl salicylate, 118°. J. K. 


A Comparison of the Activity of certain Unsaturated 
Groups with the Activity of the Allyl Group in certain 
Ethers. S.G. Powett and Roger Apams (J. Amer. Chem. Soc., 
1920, 42, 646—658).—A comparison of various unsaturated ethers 
with phenyl allyl ethers in respect of the rearrangement of the 
latter into o-allylphenols. Of compounds containing, like the allyl 
derivatives, an unsaturated linking in the By-position to the oxygen 
atom, phenyl and p-bromopheny! propargyl ethers do not yield 
phenolic compounds when boiled, but suffer complete decomposi- 
tion; phenoxyacetonitrile was decomposed to some extent when 
boiled, whilst a tarry product resulted from its p-methyl deriv- 
ative, which, however, gave a little »cresol when its solution in 
amyl ether was boiled; the chief products of decomposition of the 
benzyl ethers were not diphenylmethane, but benzene, derivatives, 
and their p-nitro- and »bromo-derivatives suffered more or less 
profound decomposition. Contrary to the statement of D.R.-P. 
268099, phenyl and p-tolyl vinyl ethers do not suffer rearrange- 
ment, but decompose when heated, yielding phenol and pcresol. 
§-Phenoxy-A*-butene, ¢-phenoxy-A*’-pentene, and its #-methyl 
derivatives were all remarkably stable, and suffered neither re- 
arrangement nor decomposition when boiled. 

Phenyl vinyl ether, CH,:CH-OPh, from pheny] 8-bromoethy] ether, 
b. p. 155—156° ; p-tolyl vinyl ether, C,H,Me-O-CH:CH,, similarly 
prepared, with a pleasant odour, has b. p. 177—180°; ni} 1:513; 
D3 0975;  B-p-bromophenoxyethylirimethylammonium bromide, 
C,H,Br-O-CH,°CH,*NMe,Br, white crystals, from p-bromopheny] 
B-bromoethyl ether and trimethylamine. y-Phenoxypropylmethyl- 
carbinol, OPh:[CH,],;*-CHMe-OH, prepared by reduction of y-phenoxy- 
propyl methyl ketone, is a viscous oil, having b. p. 163°/20 mm., 
n> 15123, DZ 1025; by treatment with phosphorus tribromide ; 
B-bromo-e-phenoxypentane, OPh:[CH,],;CHMeBr, is obtained. It is 
an oil, b. p. 172°/28 mm,, with np 1°529, D3 1-258, and with alcoholic 
potash gives e-phenoxy-A*-pentene. «-Phenoxy-B-methyl-A’-pentene, 

OPh-(CH,],"CH:CMe,, 
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b. p. 241°/745 mm., ni? 1-505, is prepared by fractionation of the 
product of the action of magnesium methyl iodide on ethyl y-phenoxy- 
butyrate. Phenyl £-bromoallyl ether, OPh-CH,°CBr:CH,, for the 
preparation of phenyl propargyl ether, is best obtained from sodium 
phenoxide and tribromohydrin. Similarly, p-bromophenyl B-bromo- 
allyl ether, CH,Br-OCH,°CBr:CH,, is prepared from sodium p-bromo 
phenoxide as an oil, b. p. 171°/22 mm., n} 1-587, DZ 1°719; p-bromo- 
phenyl propargyl ether, C.H,Br-O-CH,°C:CH, has b. p. 144°/24 mm., 
ny 1567, and D3 1°468 ; p-bromophenoxyacetamide, 
C,H,Br-O-CH,°Cu-NH,, 

forms needles, m. p. 148—149° ; p-methoxyphenyl p-nitrobenzyl ether, 
C,,H,,0,N, forms yellow needles, m. p. 88°; p-bromophenyl p-nitro- 
benzyl ether, C,,H, 9 ,NBr, yellow needles, m. p. 112°; 2: 4-dtbromo- 


phenyl p-nitrobenzyl ether, C,,H,0,NBr,, yellow needles, m. p. 161°. 
J. K. 


Preparation of Derivatives of N-Acylated-p-aminophenols. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P. 316902; from 
Chem. Zentr., 1920, ii, 374).—N-Acyl derivatives of pamino- 
phenols are caused to react with a-bromo-a-ethylbutyrylcarbimide. 
Thus, the a-bromo-a-ethylbutyrylurethane of p-acetylaminophenol, 
CEt,.Br-CO-NH-CO,°C,H,NHAc (from bromoethylbutyrylcarb- 
imide and a suspension of p-acetylaminophenol in acetone), forms 
small, colourless, shining leaflets, m. p. 144°. The a-bromoa 
ethylbutyrylearbamic ester of p-hydroxyphenylcarbamide, colour- 


less crystals, has m. p. 187°. The products exhibit marked anti- 
pyretic and antineuralgic, and distinct sedative and hypnotic, 
action. . W. 


Phenoltrisulphonic Acid and its Transformation into 
Picric Acid. M. Marqueyrot and P. Carré (Bull. Soc. chim., 
1920, [iv], 27, 199—204).—By the sulphonation of phenol with 
ten times its weight of sulphuric acid containing 20% of sulphur 
trioxide, a mixture of phenol-di- and -tri-sulphonic cids is obtained, 
which contains 80% of the trisulphonic acid. On nitration, the tri- 
sulphonic acid gives a yield of picric acid equivalent to 90% of 
theory. Thus, in the nitration of the phenolsulphonic acids, the 
yield of picric acid increases from the mono- up to the tri-sulphonic 
acid. The ionisation of these acids increases in the same order. 
Phenoltrisulphonic acid gives two barium salts, 
[OH-C,H,(SO3)3],Bag,2H,O 

and C.Hs<g0 2 Ba, and a sodium salt, 
OH-C,H,(SO,Na)3,3H,0. 

The barium salt is only very sparingly soluble in water, but barium 


sulphate may be washed free from it by 5% hydrochloric acid. 
W. G. 


The Hydrolysis of Naphthyl Ethers. Gorat Batxkrisan 
Kornatkar (J. Ind. Inst. Sci., 1919, 2, 179—186).—f-Naphthy] 
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ethers are much more readily hydrolysed by hydrochloric acid than 
the corresponding a-naphthyl ethers, whilst the corresponding 
phenyl ethers are only decomposed to a very slight extent under 
similar conditions. §8-Naphthyl methyl ether is more readily hydro- 
lysed than f-naphthyl ethyl ether. The amount of ether hydrolysed 
is practically independent of the amount of ether present, but is 
approximately proportional to the volume of acid present, and the 
time of the reaction, and is also influenced by the concentration 
of the acid. W. G. 


Preparation of Tetrahydro-@-naphthyl Mercaptan. Grorc 
ScHROETER and WaLTHER ScurautH (D.R.-P. 299604; from Chem. 
Zentr., 1920, ii, 447).—Tetrahydronaphthalene is converted by 
chlorosulphonic acid into tetrahydronaphthalene-f-sulphonyl 
chloride, which is then treated with reducing agents. The 
sulphonyl chloride has m. p. 55—56°, b. p. 194—195°/14 mm., and 
is converted by ammonia into tetrahydronaphthalene-B-sulphon- 
amide, m. p. 134—135°, and by potassium hydroxide solution 
(50%) into the crystalline potassium tetrahydronaphthalene-6- 
sulphonate. The sulphonyl chloride is reduced by zinc dust and 
sulphuric or hydrochloric acid to _ tetrahydro-B-naphthyl- 
mercaptan, b. p. 153—155°/26 mm., which has only a faint odour 
of mercaptan and yields a colourless, well-crystallised mercury salt. 
It is converted by methyl sulphate and alkali into the correspond- 
ing methyl ether, colourless, aromatic oil, b. p. 1519/14 mm. 
Tetrahydronaphthylthiolacetic acid, C,)H,,*S*CH,;CO,H, m. p. 


133—135°, is formed by the action of chloroacetic acid on a solu- 
tion of the thiol in sodium hydroxide, and subsequent addition of 
acid. An ammoniacal solution of the mercaptan is oxidised by 
air to bistetrahydronaphthyl disulphie, (Cy oHj,)oS., m. Pp. 
87—89°. The “thionaphthol” is designed for the preparation of 
drugs, disinfectants, dyes, and explosives. H. W. 


1:2:2:3-Tetramethylcyclopentane-1-carbinol and its Deriv- 
atives. H. Rupe and P. Livesr (Helv. Chim. Acta, 1920, 3, 
272—298).—The purposes of experimental stereochemistry demand 
a primary alcohol, of considerable optical activity, and easily con- 
vertible into stable esters, including those of the halogen acids. 
Myrtenol fulfils these requirements (A., 1915, ii, 717; Zaslin, Diss., 
Basel, 1915), but is not easily accessible. Camphylcarbinol, other- 
wise suitable, is too readily dehydrated (A., 1919, i, 29). The 
authors have therefore studied anew the reduction of the carboxyl 
group of campholic acid by the method of Bouveault and Blanc, 
these workers having obtained very small yields in this case 
(A., 1904, i, 642). Apparently the first stage of such reductions 
consists in the addition of hydrogen with the formation of a hydro- 
derivative, because the yields in the present case gradually increase 
with the degree of unsaturation of the residue of the hydroxy-com- 
pound from which the ester is derived. Thus the ethyl, the isobutyl, 
the isoamyl, the 8-naphthyl, and the pheny] esters respectively give 
yields of 10—15%, 22%, 25%, 64%, and 94-96%. 
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B-Naphthyl campholate, CyH,;,CO-O-C,,H,, silky leaflets, m. p 
70°, is obtained from campholic chloride and either B-naphthol or 
its sodium salt. Phenyl campholate, prepared in a similar way, is 
a liquid, b. p. 163°/10 mm. 1:2:2:3-7'etramethylcyclopentane-l- 
carbinol, CyH,,-CH,-OH, prepared by reduction of phenyl cam- 
pholate under carefully regulated conditions, for which the original 
should be consulted, is a waxy mass, m. p. 64°, b. p. 96—96'5°/ 
10 mm., with a disagreeably penetrating odour, reminiscent of that 
of fenchy] alcohol ; in benzene, it has [a]? +53°36°; [a] + 67°18°; 
[a Fien—sus) + 79°49° ; [alr +102°74°. The benzoate, 

C,H,,;*CH,*0-CO-C,H, 
is a viscid, colourless oil, almost odourless, b. p. 186°/12 mm. The 
corresponding aldehyde may be obtained from the alcohol by direct 
oxidation, or by Bouveault’s catalytic process with copper, but the 
yields are poor. Better results are obtained by Merling’s process 
(A., 1908, i, 653), which involves the following series of reactions. 
Campholic chloride is converted into the anilide, CyH,;->CO*-NHPh, 
leaflets, m. p. 93°. The crude phenyliminochloride, obtained by 
treatment of the anilide with phosphorus pentachloride, reacts 
vigorously with aniline, with the production of the diphenyl 
amidine, CyH,;"C(:NPh)-NHPh, leaflets, m. p. 211°; this cumpeuns, 
by reduction in alcoholic solution with sodium, furnishes 1: - 
tetramethylcyclopentane-1-diphenylmethylenediamine, 
C,H,;-CH(NHPh),, 

leaflets, m. p. 76—77°. This product, in its crude condition, after 
removal of impurities volatile in steam, is hydrolysed by the addi- 
tion of sulphuric acid and  coneinng the steam distillation. The 
yield is 45—55%. 1:2:2:3-T'etramethylcyclopentane-l-aldehyde, 
C,H,,"CHO, m. p. 37—38°, D. p. 73—74°/8 mm., resembles camphor 
in appearance, and has a somewhat disagreeable and penetrating 
odour. It has a burning taste. In alcoholic solution it slowly 
reduces Fehling’s solution. In benzene, [a]? + 68°48°; [a]? + 89°26°; 
[a]z, +108°00°; [a] +148°65°. It is characterised by its semi- 
carbazone, fine needles, m. p. 220—221° (decomp.), its oxime, m. p. 
27—28°, b. p. 116°5—-117°/8 mm., its phenylhydrazone, a yellow 
oil, b. p. 189—190°/8 mm., easily decomposed even at ordinary 
temperatures; its p-nitrophenylhydrazone, yellow leaflets, m. p. 
145° ; and its p-bromophenylhydrazone, red leaflets, m. p. 145-——146°. 
Ethyl B-hydrozxy-1 : 2 : 2:3-tetramethylcyclopentane-1-projionate, 
C,H,;-CH(OH):CH,-CO,Et, from the aldehyde, ethyl bromoacetate, 
and zine, is a yellow oil, b. p. 151—152°/10 mm. or 264°/730 mm. ; 
its acetyl derivative, CyH,,-CH(O- — CH,°CO,Et, is a —_ 


met hyleyclopentane- 1-propionic , 9 

prepared from the ester by hydrolysis with Sehelie sala form: 
leaflets, m. p. 79°5—80° (decomp. 140°), but can be dis 
tilled almost without decomposition at 191—193°/10 mm. By 
dehydration with acetic anhydride it furnishes 1:2:2:3-tetra- 
methylcyclopentane - 1 - acrylic acid, C,H,;;CH:CH-CO.H, long 
needles, m. p. 101°; this compound may also be obtained by ‘hydro- 
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lysis of the above acetyl derivative, or by distilling under reduced 
pressure ethyl B-bromo-1 :2:2:3-tetramethylcyclopentane-1-propion- 
ate, CoH,;*>CHBr-CH,*CO,Et, a yellow oil, produced by the action 
of phosphorus tribromide on the hydroxy-ester. The acrylic acid is 
sparingly soluble in water, but readily in organic solvents; in 
benzene, [ale + 52°06°; [a]? + 66°82°; [a]g, + 79°90°; [a]? 
+107'39°. The methyl ester, C,;H5.0., is an oil, b. p. 131—132°/ 
12 mm.; the chloride, Cj>H,OCl, an oil, b. p. 139°/13 mm.; the 
ethyl ester, C,,H,,O,, an oil, b. p. 149°/12 mm., has [a]? +44°91°; 
fal’ +57°51°, [ale, +68°80°, [a]? +91°93°, and in benzene the 
values are +44°47°, 57°11°, 68°19°, and 91°60°. 1:2:2:3-Tetra- 
methyleyclopentane-1|-propionic acid, CgH,;*CH,*CH,*CO,H, is pre- 
pared by reduction of the acrylic acid in aqueous alcoholic solution 
in presence of a 40% nickel catalyst (A., 1919, i, 29); it crystallises 
in large, thin leaflets, m. p. 89°5—-90°, and in benzene has [a]? 
+38°21°, aly’ +48°38°, [a]®, +57°20°, [a]? +75°29°; the mag- 
nesium salt, [C,.H.,;O.|,.Mg, forms leaflets; the chloride, C,.H,,OCI, 
isan oil, b. p. 129°/12 mm. ; the ethyl ester, C,,H.,05, boils at 138°/ 
12 mm. and has [a]? +32°32°; [a]? +40°95°; [a]z, +48°59°; [a]? 
+63°15°, whilst in benzene the values are + 32-94°, 41-66°, 49°14°, 
and 64°54°. : 2:2: 3-Tetramethylcyclopentylmethylcarbinol, 
C,H,,;CHMe-OH, from the above aldehyde and magnesium methyl 
iodide, is a clear liquid, b. p. 96—98°/11 mm., with a faint odour 
of camphor ; on oxidation it yields 1:2:2:3-tetramethylcyclopentyl 
methyl ketone, b. p. 96—102°/12 mm. (Rupe and Kloppenburg, 
A., 1919, i, 539; Meerwein, A., 1919, i, 162). Phenyl 1:2:2:3-tetra- 
methyleyclopentylcarbinol, C,H,,-CHPh-OH, m. p. 55°, b. p. 
172—174°/11 mm., could not be oxidised to the ketone. 1:2:2:3- 
Tetramethyleyclopentylstyrene, CyH,,-CH:CHPh, is obtained by 
boiling the crude condensation product from magnesium benzyl 
chloride and the above aldehyde with acetic anhydride, and forms 
leaflets with a blue fluorescence, m. p. 51°, b. p. 146—149°/11 mm. 
1:2:2:3-Tetramethyleyclopentylbenzylcarbinyl acetate, 
C,H,;;CH(OAc)-CH,°C,H,, 

needles, m. p. 81—-82°, b. p. 189—192°/11 mm., is also produced in 
the reaction. J. K. 


Arbusterol and its Derivatives. Grovanni Sani (Atti R. 

Accad. Lincei, 1920, [v], 29, i, 59—61).—Arbusterol, 
C.,H,,°0OH,H,0, 

isolated from the oil of Arbutus unedo seeds, crystallises in aggre- 
gates of silky, white needles, resembling bits of straw, m. p. 129°, 
[a}} —15°33°, its specific rotation being thus widely different from 
those of other phytosterols. In chloroform solution it gives with 
sulphuric acid a cherry-red coloration, changing to dirty violet with 
a purple reflexion, whilst the acid becomes at first yellow and later 
brown, with a green fluorescence. Its benzoyl derivative, 
C,,H,."OBz, forms shining, elongated, rectangular scales, m. p. 137°, 
and its acetyl derivative, C.,H,,*OAc, crystals, m. p. 110°. The pro- 
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portions of halogens fixed by arbusterol differ from those fixed by 
other cholesterols, and are being further investigated. T. H. P. 


Volatility in Steam: Benzoic Acid and its Derivatives, 
Nevit Vincent Sipewick (T., 1920, 117, 396—406). 


The Use of Oxalyl Chloride and Bromide for Producing 


Acid Chlorides, Acid Bromides, or Acid Anhydrides. III, 
Rocer Apams and L. H. Unicn (J. Amer. Chem. Soc., 1920, 42, 
599—611).—When the method of preparation of aromatic anhydrides 
from 1 mol. of oxalyl chloride and 2 mols. of acid (A., 1918, i, 165) 
is applied to m- or p-nitro-, 3:5-dinitro-, or 2:4: 6-trinitro-benzoic 
acid, mixed anhydrides, very stable towards excess of chloride, are 
obtained, and these, except in the case of the last: compound, when 
melted give the simple anhydrides. Probably, therefore, in general 
the course of the reaction is expressed as follows: 2RCO,H+ 
(COC1), —> 2HCl + (R-CO,*CO), —> (R°CO),0 + CO,. Less favour. 
able results are obtained with aliphatic acids than with aromatic 
compounds, some acid being unchanged, and some acid chloride 
being produced. Acid chlorides may be prepared smoothly and in 
good yield by boiling acid anhydrides, including those of the nitro 
compounds above, with 1°5—2-5 mols. of oxalyl chloride alone or in 
presence of benzene for two hours; the anhydrides may be replaced 
by aromatic or aliphatic acids themselves, but in this case the 
nitrobenzoic acids only give the mixed anhydrides. Arsenic tr- 
chloride and chromy] chloride were also successfully prepared from 
their oxides by this method. Either anhydrides or chlorides are, 
however, better prepared from the sodium salts of the acids and 
1 or 1—1°5 mols. respectively of oxalyl chloride in benzene solution. 
Possibly, in this case, mixed anhydrides are not intermediate pro- 
ducts, because the nitrobenzoic acids do not exhibit the exceptional 
behaviour previously noted. Oxalyl bromide behaves in a similar 
manner to the chloride; better yields of acid bromides were 
obtained than with phosphorus pentabromide. 

Excellent yields of benzanilide, anisanilide, and p-toluanilide 
were obtained from ethereal solutions of the appropriate ketoximes 
on adding 0°75 mol. oxalyl chloride, which therefore promotes the 
Beckmann rearrangement very effectively. 

p-Nitrobenzoic oxalic anhydride, C,0.(O*CO-C,H,*NOg.)s, yellow 
crystals, which melt and decompose at 169—170°. 

2:4:6-Trinitrobenzoic oxalic anhydride, 

C,0,[0-CO-C,H.(NO})s]p, 

yellow crystals, melts and decomposes at 228—230°, but, unlike the 
other anhydrides of this type, furnishes 1 : 3 :5-trinitrobenzene, and 
with sodium carbonate solution easily gives sodium trinitrobenzoate. 

oChlorobenzoyl bromide, C,H,Cl‘COBr, has b. p. 143—145° 
37 mm.; m-chlorobenzoyl bromide, b. p. 143—147°/40 mm.; 
p-chlorobenzoyl bromide, b. p. 141—143°/27 mm. ; o-bromobenzoy! 
bromide, b. p. 166—168°/18 mm.; p-bromobenzoyl bromide, b. Pp. 
135—137°/18 mm.; p-iodobenzoyl bromide, m. p. 54—55°, rapidly 
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darkens; o-toluoyl bromide, b. p. 133—136°/37 mm.; m-toluoyl 
bromide, b. p. 136—137°/52 mm.; p-toluoyl bromide, b. p 
145—149°/42 mm.; p-methoxybenzoyl bromide, b. p. 183—186°/ 
27 mm.; m-nitrobenzoyl bromide, m. p. 42—-43°, b. p. 165—167°/ 
18 mm. ; p-xitrobenzoyl bromide, m. p. 63—64° ; 3 :5-dinitrobenzoyl 
bromide, m. p. 59—60°; cinnamyl bromide, m. p. 47—48°, b. p. 
180—184°/40 mm.; phenylacetyl bromide, b. p. 150—155°/50 mm. 
J. K. 


Alcoholysis. III. The Alcoholysis of Aromatic Esters 
and the Inhibiting Influence of Ortho-substituents. J. J. 
SvpporovucGH and D. D. Karvé (J. Ind. Inst. Sci., 1919, 3, 1—14. 
Compare this vol., i, 364).—The results obtained with a large 
number of esters of aromatic acids indicate quite clearly that sodium 
alkyloxides or hydrochloric acid are excellent catalysts for the 
alcoholysis of these esters. An ethyl ester may readily be con- 
verted into the corresponding methyl] ester by dissolving it in ten 
times its weight of methyl alcohol, adding a small piece of sodium, 
and warming for ten minutes. Two substituents in ortho-positions 
to the ester group completely inhibit the change. The following 
new esters have been prepared and characterised. 

Ethyl 3 :5-dibromobenzoate, m. p. 51°, is obtained by eliminating 
the amino-group from ethyl 3:5-dibromo-4-aminobenzoate, m. p. 
108°, which is prepared by brominating ethyl p-aminobenzoate in 
dilute sulphuric acid solution. Methyl 3 :5-dibromo-4-aminobenzoate 
has m. p. 127—128°; ethyl 2:4:6-tribromobenzoate, m. p. 80°. 
Ethyl 2:4:6-tribromo-3-aminobenzoate, m. p. 61—62°, was pre- 
pared from the silver salt of the acid and ethyl iodide. Methyl 
2:4:6-tribromo-3-aminobenzoate has m. p. 96—97°. Ethyl 
2:3:4:6-tetrabromobenzoate has m. p. 31°; isobutyl p-nitrobenzo- 
ate has m. p. 64—65°; propyl 3:5-dinitrobenzoate has m. p. 71°; 
isobutyl 3 :5-dinitrobenzoate has m. p. 85°; ethyl 2:6-dinitrobenzo- 
ate has m. p. 75°5°. W. G. 


Preparation of »p-Carbamidophenylacetylcarbamide and 
Related Compounds. Mary Risine (J. Amer. Chem. Soc., 1920, 
42, 128—136. Compare Rising and Stieglitz, A., 1918, i, 271).— 
The successful preparation of p»carbamidophenylacetylcarbamide is 
described as the first of a series of carbamidophenylacylcarbamides 
which are intended to form a basis for the study of their physiologi- 
ca! activity, particularly as hypnotics. 

p-Nitrophenylacetyl chloride is condensed with carbamide in boil- 
ing benzene to yield p-nitrophenylacetylcarbamide, m. p. 237—239°, 
after preliminary softening and depending on the rate of heating 
(Jacobs and Heidelberger, A., 1918, i, 90, give m. p. 250—252°). 
This substance is quantitatively reduced by a solution of stannous 
chloride in cold glacial acetic acid which has been saturated with 
hydrogen chloride to p-aminophenylacetylcarbamide, which decom- 
poses without melting at 192—193°, and, in the form of its hydro- 
chloride, is converted by potassium cyanate into p-carbamido- 
phenylacetylcarbamide, NH,*CO-NH-C,H,°CH,"CO-NH:CO:NH,. 
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The preparation of the following related carbamide derivatives is 
also described: methyl p-aminophenylacetate, b. p. 140—150°/ 
17 mm., and its hydrochloride from p-aminophenylacetonitrile; 
p-carbamidophenylacetonitrile, m. p. 170°5°, from potassium cyanate 
and p-aminophenylacetonitrile hydrochloride; methyl p-carbamido- 
phenylacetate, colourless, shining needles, m. p. 131—132°, by the 
esterification of p-carbamidophenylacetonitrile and from methyl 
p-aminophenylacetate hydrochloride and potassium cyanate; 
p-carbamidophenylacetic acid, m. p. 184—185° (decomp.), by 
hydrolysis of the corresponding methyl] ester. 

The ethylation of phenylacetonitrile with metallic sodium or 
sodamide and ethyl iodide is fully discussed. H. W. 


a-Bromo-o- and -p-nitrocinnamic Acids. S. Reicw and 
N. Y. Cuane (Helv. Chim. Acta, 1920, 3, 235—240).—A mixture 
of the two stereoisomeric ethyl a-bromo-p-nitrocinnamates is pro- 
duced in quantitative yield when an alcoholic solution of equi- 
molecular proportions of ethyl a@-dibromo-8-pnitrophenyl- 
propionate and anhydrous sodium acetate is boiled for two hours. 
The esters may be separated mechanically after crystallisation from 
light petroleum, and undergo hydrolysis to the respective acids by 
treatment at 100° with a mixture of glacial acetic acid (five parts), 
sulphuric acid (one part), and water (one part). allo-a-Bromo-p- 
nitrocinnamic acid, like its meta-isomeride (Reich and others, A., 
1918, i, 262), does not undergo condensation into a dibromo 
dinitrotruxone when treated with sulphuric acid; it is unchanged 
by the cold acid, whilst at 100° it is convertéd into its stable 
isomeride. Fthyl allo-a-bromo-o-nitrocinnamate, 

NO,°C,H,-CH:CBr-CO,Et, 

is a yellow oil, which does not solidify, and results as the sole pro- 
duct of the action of sodium acetate on ethyl a8-dibromo-f-o-nitro- 
phenylpropionate. By hydrolysis under the above conditions, it 
is converted into the stable form of the corresponding acid (Naar, 
A., 1882, 840), the stability of the allo-forms of the three allo-a- 
bromonitrocinnamic acids and their esters increasing in the order 
ortho-, meta-, para-. a8-Dibromo-8-pnitrophenylpropionic acid 
furnishes a bromo-p-nitrostyrene, NO,*C,H,-CH:CHBr, pale yellow 
needles, m. p. 45—46°, by treatment with sodium acetate in abso- 
lute alcoholic solution; if aqueous sodium acetate or sodium 
carbonate be used, a stereoisomeride, pale yellow needles, m. p. 
123°, is obtained. The same tribromo-compound, m. p. 83°, is 
produced from each by the action of bromine. Bromo-o-nitro- 
styrene, NO,°C,H,-CH:CHBr, is similarly obtained in two forms, 
yellow, m. p. 70°, and a yellow oil, which each furnish a tri- 
bromo-compound, m. p. 80°. J. K. 


Influence of the Weight of Radicles on the Isomerisation 
of Ethylenic Compounds. S. Reicn and Renée Covcuer (Helv. 
Chim, Acta, 1920, 3, 240—243).—allo-a-Bromocinnamtribromo- 
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anilide, C;,H,ONBr,, m. p. 193°, accompanied by a small quantity 
of the diallo-a-bromocinnamyl derivative, 
(CHPh:CBr-CO],:N-C,H.Br,, 

m. p. 150°, was prepared from the acid by treatment successively 
with phosphorus pentachloride in ethereal solution and tribromo- 
aniline in benzene solution. By exposure in benzene solution to 
light for sixty hours, or in presence of bromine in chloroform 
solution, it is changed into the stable csomeride, needles, m. p. 
150°. This compound was also prepared in a similar manner from 
its acid, the treatment with phosphorus pentachloride being carried 
out in boiling toluene solution. allo-a-Bromocinnamic anhydride 
(Michael and Bucher, A., 1898, i, 256) is produced by the action 
of acetic anhydride on the acid. It is isomerised by exposure to 
light for two weeks, but not by bromine. The latter result is 
possibly due to failure of the bromine to attach itself to the double 
bond rather than to the weight of the radicle. Stable a-bromo- 
cinnamic anhydride, C,,H,,0,Br., prepared in a similar manner, 
forms needles, m. p. 100°. J. K. 


The Truxillic Acids. A. W. K. pve Jone (Proc. K. Akad. 
Wetensch. Amsterdam, 1920, 22, 509—511).—The truxillic acids 
may best be separated from cinnamic acid by sublimation in a 
current of air at 130°. The truxillic acids may be separated from 
one another by the following process. The mixture of acids is 
dissolved in the calculated quantity of V/10-potassium hydroxide, 
and to the solution 1-5 grams of anhydrous calcium chloride are 
added for each 10 c.c. After twenty-four hours, the precipitated 
calcium salts of B-, 5-, and e-truxillic acids are filtered off. The 
other acids are separated from the filtrate by hydrochloric acid 
and ether, and the process as above is repeated. To the final 
filtrate 8-5 grams of calcium chloride are added for each 10 c.c., 
the calcium salt of B-cocaic acid being precipitated and filtered 
off. From the filtrate, a- and y-truxillic acids are separated by 
hydrochloric acid and ether, and the y-acid is finally separated from 
the a-acid by its solubility in hot water. The mixture of calcium 
salts of B-, 5-, and e-truxillic acids, obtained as above, is con- 
verted into the barium salts, which are separated by their varying 
solubility in water. 

B-Cocaic acid gives with cinnamic acid a crystalline double acid, 
m. p. 139°. The ammonium salts of the truxillic acids slowly lose 
their ammonia when their aqueous solutions are evaporated on a 
water-bath, and are transformed into the free acids. W. G. 


Action of Cyanogen Bromide on Hydrocarbons and 
Phenol Ethers under the Influence of Aluminium Chloride. 
P. Karrer, A. ResMann, and E. Zeer (Helv. Chim. Acta, 1920, 
8, 261—272).—A study of the range of applicability of the process 
for the synthesis of nitriles recently described (A., 1919, i, 591). 
Excellent yields were obtained of 3-cyanoacenaphthene and 
2-cyanothiophen (owing to the agreement in properties between 
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the 2- and the 3-isomerides, the constitution given in the latter 
case is only presumed) ; less satisfactory results are obtained with 
m-methyl-tert.-butylbenzene, which gives a mixture, probably of 
4- and 6-cyano-derivatives, and naphthalene, which also gives a 
mixture. Acenaphthylene, indene, and diphenyl were unchanged. 
The phenol ethers give even better results than the hydrocarbons; 
2:4-dimethoxy-, 2:5-dimethoxy-, 3:4-dimevhoxy-, and 2:3:4-tri- 
methoxy-benzonitriles, 4-ethoxy- and 2-methoxy-naphthonitriles, 
were satisfactorily obtained from the corresponding ethers, being 
usually accompanied by small amounts of hydroxy-nitriles, due to 
hydrolysis of the alkyloxy-groups by aluminium chloride. Diphenyl 
and anthranol methyl ethers were recovered unchanged. Cyanogen 
chloride gives the same products as the bromide, and is almost 
equally reactive. Cyanogen iodide, however, is less useful, since 
it suffers decomposition to a considerable extent. The use of 
cyanogen bromide which has been kept for some time leads, in the 
case of benzene, to the formation of cyaphenin. As this was the 
sole product obtained by Scholl and Noérr in their original study 
of the reaction (A., 1900, i, 386), it would appear that they used 
polymerised material. 

4-Ethoxynaphthonitrile, OEt:C,,Hg*CN, m. p. 85°, is hydro- 
lysed by alcoholic potash to the corresponding acid; 2-methory- 
naphthomtrile, OMe*C,H,-CN, m. p. 94°, however, only yields 
the 2-methorynaphthamide, OMe’C,,H,*CO-NH,, m. p. 150°. 
2:3:4-Trimethorybenzonitrile, C;H.(OMe),°CN, fine needles, m. p. 
58°, 1:3-dimethoxybenzonitrile, C,;H,(OMe).°CN, m. p. 89°, and 
2-hydrory-4-methorybenzonitrile, OH*C,H,(OMe)-CN, m. p. 151°, 
furnish the corresponding acids. A monomethyl ether of 2:5-di- 
hydroxybenzonitrile, OH-C;H,(OMe)-CN, has m. p. 122°. 

‘> 3 


Synthesis of Monobasic Acids by the Action of Malonic 
Acid on the Substituted Benzhydrols. Replacement of the 
Hydroxyl by the Group -CH,"CO,H. R. Fossr (Ann. Chim. 
1920, [ix], 18, 105—120).—A full account of work already 
published (compare A., 1907, i, 136). W. G. 


The Constitution of the Dimethylcyclohexanone obtained 
by Methylation of the Sodium Derivative of «a-Methyl- 
cyclohexanone. A. Harrier and R. Cornusert (Compt. rend., 
1920, 170, 700—-705).—A further study of the dimethyl deriv- 
ative obtained by the action of methyl iodide on a-methyleyclo- 
hexanone in the presence of sodamide (compare Haller, A., 1913, 
i, 984). Benzaldehyde condenses with this dimethylcyclohexanone 
in the presence of sodium ethoxide to give a benzylidene derivative, 
m. p. 82—82°5° (compare Auwers and Krollpfeiffer, A., 1915, 
i, 818). If the condensation occurs in the presence of dry 
hydrogen chloride, several products are obtained, of which the 
principal one is the benzylidene derivative mentioned above. In 
addition, the authors have isolated an isomeric substance, a yellow 
liquid, b. p. 197—198°/28 mm. (corr.), and two isomeric, crystal- 
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line compounds, C,.H.,0., one having m. p. 117—118°, and the 
other m. p. 188—190°, which are apparently products of the 
abnormal condensation of one molecule of dimethylcyclohexanone 
with two molecules of benzaldehyde. The authors agree with 
Auwers and Krollpfeiffer (loc. cit.) that the dimethylcyclohexan- 
one under examination is a 1 : 1-dimethyl-2-compound. 

W. G. 


Condensation of Acetophenone by means of Sodium 
Ethoxide. II. C. Castratp1 (Gazzetta, 1920, 50, i, 71—81. 
Compare A., 1916, i, 31).—The author has investigated further 
the compound, m. p. 182°, obtained as one of the products of the 
condensation of acetophenone with sodium ethoxide (loc. cit.). 
This compound is probably identical with the one, m. p. 183°, 
obtained by Stobbe (A., 1901, i, 549) by condensing acetophenone 
with ethyl malonate by means of dry sodium ethoxide in presence 
of anhydrous ether; this author attributed to it the formula 
C,H,,0, and, on the basis of its failure to react with phenylhydr- 
azine or hydroxylamine, considered that the oxygen atom is not 

present as carbonyl. By the work of Feith and 
Me Davies (A., 1892, 314), Hantzsch (A., 1891, 35), 
RCOZ and Baum (A., 1896, i, 222), it has, however, been 
4 shown that the carboxylic oxygen of the group 
Me (annexed formula) reacts with phenylhydrazine or 
hydroxylamine only when R is a carboxyl group, 

and not when it is either methoxy! or phenyl. 

Gentle oxidation of the compound with nitric acid yields either 
§-benzoyl-3:5-diphenylbenzoic acid or 4-benzoyl-3 :5-diphenyl- 
benzoic acid, the sodium salt of which yields 1 :3-diphenylbenzene, 
carbon dioxide, and benzene (?) when dry-distilled. The com- 
pound must, therefore, be regarded as either 6-benzoyl-3 :5-di- 
phenyltoluene or 4-benzoyl-3 :5-diphenyltoluene, and confirmation 
of this structure is afforded by the fact that it is obtainable also 
by the action of benzoyl chloride on 3:5-diphenyltoluene in carbon 
disulphide solution and in presence of aluminium chloride. 

6-Benzoyl-3 :5-diphenyltoluene or 4-benzoyl-3 :5-diphenyltoluene, 
CyH. 0, forms shining lamine, m. p. 186° (not 182° as previously 
stated), has the normal molecular weight in freezing benzene, and 
dissolves in cold concentrated sulphuric acid, giving an intense 
Violet-red solution. 

6-Benzoyl-3 :5-diphenylbenzoic acid or 4-benzoyl-3 :5-diphenyl- 
henzoie acid, Cyg,H,g03, forms faintly yellow, prismatic needles, 
m. p. 240° (decomp.), and dissolves in the cold in concentrated 
sulphuric acid, giving an intense violet coloration. The sodiwm 
salt (+4H,O) was prepared. 

Diphenylbenzyltoluwene, CsH,MePh,-CH,Ph, obtained by 
reducing the benzoyldiphenyltoluene by means of red phosphorus 
and hydriodic acid, crystallises in colourless needles, m. p. 125°, 
and gives no coloration with concentrated sulphuric acid. 

T. H. P. 
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Reduction and Fission of Halogenated Ketones by Tertiary 
Bases. Kari von Auwers and Exisapera LAimMERuirt (Ber, 
1920, 58, [B], 428—443).—The conversion of m-a-bromovsobutyryl- 
p-cresol into 3:6-dimethylchromanone by the action of boiling 
dimethyl- or diethyl-aniline (A., 1914, i, 1136) does not appear to 
be an instance of a general reaction, since the examination of a 
series of a-halogenated acyl-p-cresols shows that, as a rule, the 
parent halogen-free compound is regenerated, whilst chromanones 
or coumaranones are only formed in relatively small amount. The 
detection of coumaranones in the presence of keto-phenols is best 
effected with the aid of pnitrophenylhydrazine, which converts the 
former into the sparingly soluble dinitro-osazones of the correspond- 
ing diketones, and the latter into the more readily soluble nitro 
phenylhydrazones. The same reagent may be used to distinguish 
between coumaranones and chromanones, since the latter, like the 
monocyclic ketones, only yield readily soluble mono-derivatives. 
The separation of keto-phenols and chromanones is not smoothly 
effected by treatment with alkali hydroxides, and is best accom- 
plished by protracted warming of the mixture with semicarbazide. 
Mixtures of free keto-phenols and their ethers, such as are fre- 
quently obtained by the condensation of phenol ethers with acid 
chlorides in the Friedel-Craft’s reaction, are not readily separated 
by means of alkali hydroxide and ether; removal of the phenols 
is, however, effected by shaking the solution of the mixed sub 
stances in light petroleum with aqueous methyl-alcoholic potassium 
hydroxide solution (compare Claisen, A., 1919, i, 266). 

o-Chloroacetyl-p-cresol, when boiled with diethylaniline, is 
mainly converted into 4-methylcoumaranone (identified as the 
dinitro-osazone of p-tolylglyozal, m. p. 260—265° [subsequent 
communication]), small amounts of acetyl-p-cresol (p-nitrophenyl- 
hydrazone, orange-red, shining needles, m. p. 245—246°) being also 
formed. Under similar conditions, o-a-chloropropionyl-p-cresol 
gives o-propionyl-p-cresol (p-nitrophenylhydrazone, m. Pp. 
185—186°) and a little 1:4-dimethylcoumaranone. o0-a-Bromo-n- 
butyryl-p-cresol yields o-butyryl-p-cresol, coarse, shining prisms, 
m. p. 33—34° (semicarbazone, long needles, m. p. 188—189°), and 
2:6-dimethylchromanone. o-a-Chloroisovaleryl-p-cresol is smoothly 
reduced by dimethyl- or diethyl-aniline to o0-isovaleryl-p-cresol 
(p-nitrophenylhydrazone, orange-red, silky needles, m. Pp. 
136—137°; semicarbazone, coarse needles or prisms, m. P. 
203—-204°, when rapidly heated). The identity of the ketone is 
established by its synthesis from isovaleryl chloride and p-toly! 
methyl ether; it has b. p. 1519/21 mm., D}°* 1:0291, D% 1-028, 
m,* 152683, np‘ 1°53270, ni* 1:55001, m+ 1-56848, ni 1-5320. 
a-Bromo-n-butyrophenone, colourless, mobile oil, b. p. 145—147°/ 
14 mm., D?* 1:3724, DP 1:364, ni” 1-55996, mii 1-56520, 
ms” 158035, n}** 1-59378, n? 1:5622, is prepared from a-bromo 
n-butyryl bromide, benzene, and aluminium chloride, and is con- 
verted by diethylaniline into butyrophenone, pale yellow oil, b. Pp. 
120—125°/21 mm. (p-nitrophenylhydrazone, orange-red needles, 
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m. p. 161°5—162-5°). aBromoisobutyrophenone is a pale yellow 
oil, b. p. 1835—137°/17 mm., Dj** 1°3613, D? 1°355, nif* 1°55425, 
nii* 155923, ni** 157369, ni** 158617, nf 1°5567, which is trans- 
formed by diethylaniline into a mixture of approximately equal 
quantities of isopropyl- and isopropenyl-phenyl ketones. a-Bromo- 
isobutyryl bromide reacts with m-5-xylenol methyl ether in the 
presence of aluminium chloride to yield 1:1:3:5-tetramethyl- 
coumaranone and 2-isobutyryl-m-5-rylenol, m. p. 93—94°, the 
partial reduction of the brominated ketone primarily formed being 
effected by the liberated hydrogen bromide. 

The conversion of a-bromoisobutyryl-p-cresol into p-cresotic acid 
by boiling pyridine has been previously described (Auwers, loc. 
cit.); the same acid is similarly obtained from the a-chloro-deriv- 
atives of o-propionyl-, o-butyryl-, and  o0-tsovaleryl-p-cresol. 
Hydroxyl-free, halogenated ketones, behave in the same manner ; 
thus, benzoic acid is obtained from a-bromo-n-butyro- and a-bromo- 
isobutyro-phenones. It appears possible that the first step in the 
action consists in the withdrawal of halogen acid from the com- 
pound, with the formation of a substance with an unsaturated 
side-chain; p-tolyl tsobutenyl ketone is, however, unaffected by 
protracted boiling with pyridine. The action of quinoline differs 
from that of pyridine, since, for example, cresotic acid is not pro- 
duced when it reacts with a-chloro/sovaleryl-»cresol ; small quanti- 
ties of 2:2:6-trimethylchromanone can, however, be isolated. 


H. W. 


The Reduction of Aromatic Ketones. W. D. Conen (Rec, 
trav. chim., 1920, 39, 243—279).—It has previously been shown 
(A., 1919, i, 124, 210) that in acid solution, benzophenone is 
reduced, with the formation of benzopinacone, whilst in alkaline 
medium, benzhydrol is the product. When the reducing agent is 
aluminium amalgam, a mixture of the two is obtained, the amount 
of benzhydrol depending on the rate at which the pinacone is 
attacked, owing to the slightly alkaline reaction set up at the 
moment of reduction. It is now shown that in an absolutely 
neutral medium, the benzophenone being reduced in absolute 
alcohol by means of light, benzopinacone is the only product. 
The velocity of formation of benzopinacone under these conditions 
is proportional to the concentration of the alcohol and the amount 
of active light, but is independent of the concentration of the 
ketone. The thermal coefficient of this photochemical reaction is 
small, being about 11 for 10°. The velocity of the reaction 
depends to some extent on the character of the alcohol, but the 
nature of the ketone is the principal factor in directing the reac- 
tion. Substituted ketones are attacked less quickly than benzo- 
phenone itself. The relationships observed between the different 
ketones are independent of the alcohol used. This photochemical 
reduction of aromatic ketones by alcohols in sunlight is an 
Irreversible reaction. 
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The actinic light is situated in the violet part of the visible 
spectrum, and probably in the neighbourhood of the rays 404-7 
and 407°8yu. The absorption of the ketones is selective. In a 
mixture of two ketones, one of them may absorb a part of the light 
necessary for the reduction of the other, and there may thus be a 
disturbance in the relative rates of reduction. 


Action of an Alcoholic Solution of Potassium Hydroxide 
on Ketones. V. p-Hydroxybenzophenones. P.J. Monraane 
(Rec. trav. chim., 1920, 89, 339—349. Compare A., 1917, i, 143). 
— 4- Hydroxybenzophenone does not undergo any reduction when 
boiled with alcoholic potassium hydroxide even for six days, and 
the introduction of a chlorine or bromine atom into the para-posi- 
tion in the other nucleus has no influence. 

4-Ethoxybenzophenone is slowly converted, under the same con- 
ditions, into 4-ethoxybenzhydrol, and the action is accelerated by 
the introduction of a chlorine or bromine atom into the para- 
position in the other nucleus. In this case, at the same time, a 
secondary reaction occurs, the chlorine or bromine becoming 
replaced by an ethoxy-group, giving 4 :4/-diethoxybenzophenone. 

The following new compounds are described: 4-chloro-4!-ethory- 
benzophenone, m. p. 121°25° (corr.), b. p. 223°/12 mm. ; 4-chloro- 
4!-ethoxybenzhydrol, m. p. 69°5° (corr.); 4:4/-dtethoxrybenzo- 
phenone, m. p. 131°5° (corr.), b. p. 248°/15 mm.; 4-bromo-4’- 
ethoxybenzhydrol, m. p. 80°5°. W. G. 


Action of an Alcoholic Solution of Potassium Hydroxide 
on Ketones. VI. Iodobenzophenones. P. J. Monvacne 
(Rec. trav. chim., 1920, 39, 350—357. Compare preceding 
abstract).—Both 2-iodo- and 4-iodo-benzophenone are completely 
transformed into benzhydrol, the iodine being removed, when 
boiled with alcoholic potassium hydroxide. Under the same condi- 
tions, 3-iodobenzophenone is only partly converted into benzhydrol, 
part of it remaining unchanged. If an ethoxy-group is introduced 
into the iodobenzophenone, as in 4-iodo-4/-ethoxybenzophenone, the 
iodine is removed by boiling with alcoholic potassium hydroxide, but 
in this case the ethoxy-group exerts its influence in preventing the 
reduction, and the product is ethoxybenzophenone. 

Chloro- and bromo-benzhydrols do not lose their halogen when 
boiled with alcoholic potassium hydroxide, but under similar condi- 
tions 4-iodobenzhydrol and, to a lesser extent, 3-iodobenzhydrol 
have their iodine removed. 

m-lodobenzoyl chloride condenses with benzene in sunlight in the 
presence of aluminium chloride to give 3-iodobenzophenone, m. Pp. 
42°5°, b. p. 2269/18 mm. It yields 3-iodobenzhydrol, m. p. 54°. 
4- Todo- 4!-ethoxybenzophenone, m. p. 147°5°, b. p. 266°/17 mm., pre- 
pared from p-iodobenzoyl chloride and phenetole, gives 4-iodobenz- 
hydrol, m. p. 73°. W. G. 
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The Resin from Species of Xanthorrhea not previously 
examined. Epwarp Henry Renniz, WILLIAM TERNENT Cooke, and 
Heptey Hersert Fintayson (T., 1920, 117, 338—350). 


Glucosides. V. Synthesis of £-Gaultherin, of Methyl 
f-Tetra-acetylglucosidoanthranilate, and of £-Glucosido- 
resorcylic Acid Methyl Ether. P. Karrer and H. WEIDMANN 
(Helv. Chim. Acta, 1920, 3, 252—257. Compare A., 1919, i, 594). 
—The action of diazomethane on an ice-cold alcoholic solution of 
glucosidosalicylic acid results in the formation of the methyl ester, 
C,,H,sOg, associated with 1 mol. of alcohol of crystallisation, 
as leaflets, m. p. 90—92°, [a]i? —53°78° in alcohol. It is freed 
irom alcohol by heating in a vacuum at 70°, and then has 
m. p. 105°. It gives no colour with ferric chloride and, whilst 
structurally identical with natural gaultherin, differs from it in 
that it is hydrolysed by emulsin, but not by gaultherase. Gaultherin 
is therefore the a-stereoisomeride. The tetra-acetyl derivative of the 
above ester, C,.H.,O,., needles, m. p. 154°, [a|}} —44°77° in chloro- 
form, is identical with Mauthner’s product (A., 1918, i, 544), which 
therefore is not tetra-acetyl gaultherin. Methyl B-tetra-acetyl- 
glucosidoanthranilate, Co,>H,;0,,N, prepared from the acid by treat- 
ment with diazomethane, forms needles, m. p. 165°, [a], —54°88° in 
chloroform. B-7'ctra-acetyl glucosido-4-methorysalicylic acid, 

CoH 6043, 

m. p. 160°, [a]}? —48°81° in alcohol, is obtained by condensation of 
silver 4-methoxysalicylate with acetobromoglucose. It gives no 
colour with ferric chloride. By hydrolysis with cold baryta it yields 
B-d-glucosido-4-methoxysalicylic acid, needles, m. p. 163°, [a], 
—81°55° in water. It is hydrolysed by emulsin, and gives no colour 
with ferric chloride. The tetra-acetylglucose ester of 4-methoxry- 
salicylic acid, CyoHs0,s, is also produced in the above condensation. 
It forms needles, m. p. 147°, [a] —45°37° in chloroform. J. K. 


Syntheses of Chromans [Benzopyrans] and Coumarans. 
II. R. E. Rinprusz, P. M. Ginninas, and V. L. Harnack (J.” Amer. 
Chem. Soc., 1920, 42, 157—-165).—The methods described previ- 
ously (A., 1919, i, 342) have been applied to substituted phenols. In 
general, it is found that the dehydration of hydroxyethyl and 
hvdroxypropy] phenyl] ethers can be effected more conveniently with 
phosphoric oxide than with zinc chloride. The procedure consists 
in boiling the mixture of reagents for about an hour in the presence 
of an inert solvent (such as toluene or methyl ethyl ketone), the 
boiling point of which is such as to allow a fairly high temperature 
being attained without, however, rendering the subsequent frac- 
tionation of the product a matter of difficulty. 

The following compounds are described: o-tolyl y-hydroxypropyl 
ether, b, p. 174—176°/42 mm., D® 1-053, n¥ 1-523 ; o-tolyl y-bromo- 
propyl ether, b. p. 154—156°/20 mm., D?9 1:299, ni 1°535 ; 8-methyl- 
benzopyran, b. p. 114—116°/20 mm., D®® 1-039, nZ 1-542; o-tolyl B- 
hydroxyethyl ether, b. p. 143—145°/20 mm., D® 1-079, nz 1-528; 
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o-tolyl B-bromoethyl ether, b. p. 133—134°/20 mm., D® 1-360, 

n?, 1°544; naweee: 5 b. p. 119—120°/65 mm., D®® 1-0u0, 

ni 1527; p-bromophenyl y-hydroxypropyl 

ether, b. p. 206°/48 mm., D*4* 1°442, n2 

CH a YY Son 1:563; Pe 0 nc b. p. 143—144°/ 

H, 18 mm., D® 1-465, n= 1580; p-bromophenyl 

™, ’ i, B-bromoethyl ether, b. p. 165°/16 ome i 4 

56° ; 4-bromocoumaran, b. p. 135°/20 mm., 

“(L) De 1-436, nF 1-555 ; p-bromophenyl B-hydr- 

ouyethyl ether, b. p. 184°/20 mm., m. p. 49—50°; m-phenylene di-g- 

hydroxyethyl ether, C,H,(U°CH,°CH,°UH),, b. p. 230—234°/30 mm., 

m. p. 81°; s-benzotetrahydrodifuran (formula I), b. p. 110—113% 

148 mm., D®* 0°861, ni? 1°448 ; m-phenylene di- 

y-hydroxypropyl ether, b. p. 246—-248°/20 mm., 

D%! 1:145, ni} 1529; s-benzotetrahydrodipyran, 

b. p. 979/75 mm., mi} 1-448 ; B-naphthyl y-hydr- 

oxrypropyl ether, m. p. 99—99°5°; B-naphtha- 

dihydropyran (formula II), m. p. 41—42°; 

B-naphthyl B-hydroaxyethyl ether, m. p. 76—77° ; 

B- -naphthadihydrofuran, b. p. 185°/10 mm. (some decomp. s D%° 1 -0066, 
n*, 1-482 ; B-naphthyl B-bromoethyl ether, m. p. 91°5—92°5*. H. W. 


Synthesis of Acids by the Action of Acid Anhydrides on 
Alcohols containing a Pyran Ring. Replacement of the 
Hydroxyl by the Group ‘CH,-CO.H or the Group ‘CHR:CO,H. 
R. Fosse (Ann. Chim., 1920, “Tix], “18, 87—104).—A full account 
of work already published (compare A., 1906, i, 691). W. G. 


Constitution of Ephedrine. Deoxyephedrine. A. Ocara 
(J. Pharm. Soc. Japan, 1919, 451, 751—764).—By a comparison 
of the physical constants of the two bases and of their salts, the 
author shows that deoxyephedrine is identical with d-6-phenyliso- 
propylmethylamine, prepared by reducing with sodium and alcohol 
the condensation product obtained by keeping a mixture of benzyl 
methyl ketone and alcoholic methylamine for four weeks, and 
resolving the racemic base obtained with tartaric acid. Conse- 
quently, ephedrine has the constitution OH-CHPh-CHMe:-NHMe. 
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Metallic Salts of Pyrrole, Indole, and Carbazole. EpwarpC. 
Frankuin (J. Physical ey 1920, 24, 81—99).—The “ ammono- 
acids” (compare A., 1905, i, 582; 1912, ii, 437), pyrrole, indole, 
and carbazole, have been commana into their metallic salts by the 
action of metals (sodium, potassium, magnesium, or calcium) or the 
metal amides (sodium, potassium, silver) on solution of the 
‘ammono-acids”’ in liquid ammonia. In the case of pyrrole, a 
crystalline potassium salt could not be obtained, and on evaporating 
the solution an amorphous, viscous mass was always produced. 
Sodium forms a crystalline compound with pyrrole, C,H,NNa,NHs, 
on cooling the solution to the temperature produced by solid carbon 
dioxide and ether. This compound loses ammonia at 20° and yields 
the compound, C,H,NNa;; it is hydrolysed by water, yielding pyrrole 
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and sodium hydroxide. Calcium pyrrole, (CjH,N),Ca,4NHs, forms 
colourless crystals, but on losing its ammonia to form the “ anam- 
monous ”’ salt it becomes slightly yellow, and has the dull appearance 
of an effloresced salt. It is vigorously attacked by water and 
yrrole and calcium hydroxide are formed. In the preparation from 
metallic calcium it is shown that there is a deficiency in the hydro- 
gen evolved which is due to the formation of a small amount of 
tetrahydropyrrole. J/agnesium pyrrole, (CphH,N).Mg,2NHsz, forms 
colourless crystals. Silver pyrrole, C(H,NAg,NHs, is a well-crystal- 
lised product, which on keeping rapidly turns grey, and finally 
becomes black. The sodium and potassium salts of indole both form 
amorphous, viscous masses, from which it was not possible to obtain 
crystals. Calcium indole, (CgH,N),Ca,4NHz, forms beautiful, white 
crystals, which on heating to 100° decompose into indole and 
calcium amide. In the preparation about one-half of the indole 
was reduced to dihydroindole. M/agnesium indole, 
(C,H,N).Mg,4NHsg, 

forms needle-shaped, colourless crystals which, although quite 
soluble in liquid ammonia when freshly prepared, after a time are 
not completely soluble. This is probably due to a decomposition 
with the formation of an insoluble product. Silver indole, 
C.H,NAg.NH,, is an extremely soluble, crystalline compound which 
exhibits the phenomenon of supersaturation to a marked degree. 
Potassium carhazoles, CjsH,NK,2N H, and C,,H,NK,NHsg, form very 
soluble crystals, which lose their ammonia at 20°. Silver carbazole, 
C»H,NAg,2NH,, is formed at —39°, and on warming loses one 
molecule of ammonia to give C,,H,NAg,NH,. Calcium carbazole, 
(C\pH,N).Ca,7NH,, forms yellow crystals with a green fluorescence 
at —39°, and on heating at 30° loses three molecules of ammonia 


to give (C,,H,N).Ca4NH,. J. F. 8. 


Pyrrole-blacks. A. Ancett and Corrapo Lurri (Atti R. Accad. 
Lincei, 1920, [v], 29, i, 14—22. Compare A., 1919, i, 134).—In 
presence of water, pyrrole and p-benzoquinone rapidly react, giving 
frst a reddish-brown, colloidal solution clearly showing Tyndall's 
phenomenon and then a black, amorphous powder closely resembling 
pyrrole-blacks and melanins; the mother liquor contains consider- 
able proportions of quinol. The reaction takes place also in alco- 
holic, ethereal, or, more slowly, moist benzene solution. If the 
product of the reaction is washed with water and extracted with 
alcohol in a reflux apparatus, a black substance is obtained which, 
when heated, does not melt, but emits vapour which colours red a 
pine splinter moistened with hydrochloric acid ; it dissolves in alkali 
hydroxide solution, giving an intense brownish-black coloration, but 
is insoluble in alkali carbonate solution. The percentage composi- 
tions of two preparations are: C, 69-14—69°22 (68°75—68°85) ; H, 
286—-2°90 (2°80-—2°84); N, 6:11 (—), and the compound is prob- 
ably formed by the interaction of 3 mols. and 5 mols., or 4 mols. 
and 7 mols., of pyrrole and p-benzoquinone respectively. The con- 
dusion is drawn that the melanins represent complex molecules 


i. 398 ABSTRACTS OF CHEMICAL PAPERS. 


similar to the polysaccharides, polypeptides, polyterpenes, caout- 
chouc, etc., the tendency to polymerise being due partly to the 
presence of conjugated double linkings in the pyrrole molecule. 
Under the same conditions indole does not react with pyrrole. 

Similarly, pyrrole and 1:4-naphthaquinone interact, yielding 
naphthaquinol and a compound, C,,H,0;N (2), which crystallises 
in violet-black needles and, when heated, melts incipiently and at 
the same time emits vapour giving a red coloration to a pine 
splinter moistened with hydrochloric acid ; it is readily decomposed 
by hot potassium hydroxide solution with formation of an orange- 
coloured product very sparingly soluble in the ordinary solvents. 
The compound appears to be formed by the condensation of 1 mol. 
of pyrrole with 3 mols. of the naphthaquinone. 

Tsatin and pyrrole also react readily (compare Liebermann and 
Kraus, A., 1907, i, 657). 

Oxidation of pyrrole by means of hydrogen peroxide yields (1) a 
pyrrole-black, and (2) a compound, C.H,,ON,, which erystallises in 
shining, almost colourless needles, m. p. 136°, and at about 200° in 
presence of air blackens and emits vapour giving an intense red 
coloration to a pine splinter moistened with hydrochloric acid. 
By a few drops of dilute sulphuric acid and a trace of dichromate 
this compound is coloured brown, a black powder being slowly 
deposited. With nitrous acid or ferric chloride it gives a yellow 
coloration and, later, a black powder. With a trace of nitroprusside 
and potassium hvdroxide it vields a brilliant violet coloration 
turned deep blue by acetic acid. ax ae Bs 


Benzidino-quinones and Bisquinonylbenzidines as Vat 
Dyes. Kurt Brass and Orro Papp (Ber., 1920, 53, [B1, 446—462), 
—Previous attempts to study the primary product of the inter- 
action of benzidine on p-benzoquinone (Brass, A., 1913, i. 1232) 
were rendered difficult on account of the readiness with which it 
loses a molecule of benzidine to yield quinonebenzidine, which is 
subsequently readily polymerised. More successful attempts are 
now described in which substituted quinones are employed. 

Benzidino-toluquinone is prepared by the action of a solution of 
benzidine in 50% acetic acid on a hot aqueous solution of telu- 
quinone; it forms a dark violet powder, which is decomposed by 
prolonged contact with air. By reduction with hyposulphite in very 
faintly alkaline solution, it yields a yellow vat, from which cotton 
1s dyed in brown shades, which, however, are due to the polymerised 
form of the dye. The free amino-group shows little tendency to 
enter into action, but its presence is established by the isolation of 
N-p-chlorobenzylidenehenzidino-toluquinone, 

C,H.O.Me-NH-C,H,-C,H,-N:CH-C,H,Cl. 
Methylanilino-p-benzoquinone condenses with benzidine in alcoholic 
solution to yield a mixture of 2-benzidino-5-methylanilinobenzo- 
quinone, m. p. 216—217° (corr.) [H. and W. Suida, A., 1919, i, 81, 
give 215—218°], and relatively small amounts of NN’-his-5-methy!- 
anilinobenzoquinonyl - 2 - benzidine, [NMePh-C,H,0,-NH-C,H,-h, 
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m. p. 254° (decomp.). The substances have similar tinctorial pro- 
perties, and dye cotton in yellowish-brown shades from a yellow vat. 
2-Di-o-anisidino-5-methylanilinobenzoquinone, 
NMePh:C,H,0,°N H-C,H;(OMe)-C,H,(OMe)-N Ha, 

brown leaflets, m. p. 124—128° (decomp.) after softening from 
120°, and NN’-bis-5-methylanilinobenzoquinonyl - 2 - dianisidine, 
{NMePh-C,H.,0,-NH°C,H,(OMe)-],, brown needles, m._ p. 
244—-246° (corr.), are prepared from methylanilinobenzoquinone 
and di-o-anisidine, and are separated by taking advantage of the 
greater solubility of the latter in acetone; on cotton, they yield 
brown shades with a tendency towards olive. 

Another ready method of preparing simple vat dyes consists in 
the oxidation of anilino-quinones to benzidine derivatives (compare 
Brass, A., 1912, i, 874); 2-anilino-3 :5:6-trichlorobenzoquinone, 
however, is converted by manganese dioxide in the presence of 
sulphuric acid into 3/-anilino-2':5!:3:5:6-pentachlorodibenzo- 
quinonylaniline, C,O,Cl,*NPh:C,0,Cl,,NHPh, microcrystalline, 
bluish-grey leaflets, which does not melt below 300° and dyes 
cotton in dull brown shades. 

Whilst benzidine and a-naphthaquinone yield only 2-benzidino-a- 
naphthaquinone (Pummerer and Brass, A., 1911, i, 655), it is found 
that dianisidine, under similar conditions, gives NN’-his-a-naphtha- 
quinonyl - 2 - dianisidine, [C,)H,0.*NH-C,H,(OMe)-],, brownish- 
violet, crystalline powder, m. p. 303--305°, which dyes cotton in 
violet shades. In a similar manner, NN/’-bis-3-chloro-a-naphtha- 


quinonyl-2-dianisidine, red needles, m. p. 270—272°, is prepared 

from 2: 3-dichloro-a-naphthaquinone ; it. gives brownish-violet shades 

on cotton. o-Ethoxybenzidine and a-naphthaquinone yield NN/-bis- 

a-naphthaquinonyl-3-ethorybenzidine, 
C,,H,0."NH-C,H.(OEt)-C,,-NH-C,,H,0,, 

slender, violet-brown needles, m. p. 279—281°, which dyes cotton 

in violet. shades. H. W. 


Four-membered Cyclic Ureas. III. Condensation of 
isoCyanic Acid with Alkyl Schiff Bases and Related 
Compounds. Wiriiam J. Hate and Norsert A. Lance (J. 
Amer. Chem. Soc., 1920, 42, 107—116).—Further investigation 
shows that the condensation of isocyanic acid with Schiff bases which 
contain an alkyl group attached to the nitrogen atom proceeds in 
the same manner as with benzylidene-ethylamine (A., 1919, i, 225). 
The reaction has been further extended to substances which contain 
the carbimino-nucleus attached to a nitrogen atom, and, in the 
special instance of benzylbenzylidenehydrazone, 

CHPh:N-NH-CH,Ph, 
the results obtained confirm those of Bailey and Moore (A., 1917, 
i, 355). 
4: ¢Diketo-t-ph enyl-1-propylherahydro- : 3 :5-triazine, 
NPr-CO 
CHPh<yy-co> NE: 


colourless, flaky needles, m. p. 211°, is prepared by the gradual 
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addition of powdered potassium cyanate to a well-cooled solution of 
benzylidene-n-propylamine in glacial acetic acid ; the corresponding 
monoacetyl derivative forms colourless prisms, m. p. 120°. 4:6-Di- 
keto-2-phenyl-1-butylhexahydro-1:3:5-triazine is prepared in a 
similar manner and has m. p. 188°, whilst 4 : 6-diheto-2-phenyl-1- 
amylhexahydro-\ :3:5-triazine has m. p. 202°. 

Benzylbenzylidenesemicarbazone (Bailey and Moore, Joc. cit.) is 
slowly hydrolysed when treated with steam in the presence of hydro- 
chloric acid to benzaldehyde and benzylhydrazine hydrochloride, the 
action proceeding as indicated by the scheme: 

CH,Ph-N(CO-NH,)-N:CHPh — 

CH,Ph:N(CO-NH,)-NH, —> CH,Ph:NH-NH.. 

A mixture of 2-benzylsemicarbazide, CH,Ph-N(CO-NH,):NH,, 

m. p. 135—136°, and 1-benzylsemicarbazide, 
CH,Ph:-NH-NH-CO-NH,, 

m. p. 155°, is obtained by the cautious addition of potassium cyanate 
to a concentrated, ice-cold, aqueous solution of benzylhydrazine 
hydrochloride; the two substances are readily separated by taking 
advantage of the sparing solubility of the latter in cold chloroform, 
in which the former is freely soluble (compare Curtius, A., 1910, 
i, 610; Busch, Cerna, and Walther, A., 1904, i, 628; Kessler 
and Rupe, A., 1912, i, 219). The 2-derivative is smoothly trans- 
formed into the 1 -compound when heated for a few minutes at its 
melting point. 

as-Diphenylbenzylidenehydrazine, CHPh!N-NPh,, phenylbenzyl- 
idenehydrazine, and 2-benzyl-1 -benzylidenesemicarbazone could 
not be caused to condense with isocyanic acid. H. W. 


Origin of the Humin formed by the Acid Hydrolysis of 
Proteins. IV. Hydrolysis in the Presence of Aldehydes. 
III. Comparative Hydrolysis of Fibrin and Gelatin in the 
Presence of Various Aldehydes. Grorce E. Hotm and Ross 
AIKEN GortneR (J. Amer. Chem. Soc., 1920, 42, 632—640).—Pre- 
vious work on the influence of the presence of aldehydes on the 
nature of the products obtained by acid hydrolysis of proteins (A., 
1918, i, 84) has been extended by the hydrolysis of fibrin and gelatin 
in presence of benzaldehyde, acetaldehyde, butaldehyde, and #so- 
butaldehyde. Whilst the proportions of “ammonia” and soluble 
humin nitrogen are not appreciably altered, that of acid-insoluble 
humin nitrogen increases rapidly to a maximum with increase in 
the quantity of benzaldehyde used. This result is ascribed to the 
presence of both tryptophan and tyrosine. Butaldehyde and iso- 
butaldehyde are similar in their effects to benzaldehyde, but they 
give rise to black, insoluble residues, possibly the result of their 
polymerisation. This change is much more marked in the case of 
acetaldehyde, and consistent results are therefore not obtained. 
Whilst the total amino-nitrogen in the filtrate from the soluble 
humin diminishes rapidly when hydrolysis is carried out in presence 
of increasing amounts of formaldehyde, probably owing to condensa- 
tion of formaldehyde with amino-acids, only a slight decrease is 
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observed when benzaldehyde, or butaldehyde, or isobutaldehyde is 
used. J. K. 


Distribution of Basic Nitrogen in Phaseolin. A. J. Finks 
and Cart O. Jouns (J. Biol. Chem., 1920, 41, 375—377).—The 
average values are: cystine, 0°84% ; arginine, 6°11%; histidine, 
332%, and lysine, 7°88%. The latter value is considerably higher 
than that obtained by the direct method of Kossel and Patten (A., 


1903, ii, 582). J.C. D 


Effect of Poisons on an Enzymatic Process. V. Alkaloids, 
Caffeine. C. G. Sanresson (Skand. Arch. Physiol., 1919, 39, 
132—166; from Chem. Zentr., 1920, i, 392. Compare A., 1915, 
i, 728).—In continuation of previous investigations, the influence of 
the following substances on the power of the catalase of frog’s muscle 
to effect the decomposition of hydrogen peroxide has been studied : 
pyridine, quinoline, quinine, quinine hydrochloride and _ hydro- 
bromide, veratrine, veratrine hydrochloride, caffeine, nicotine and 
its hydrochloride, veratrine (Swedish pharmacopeeia), coniine and its 
hydrochloride, morphine and its hydrochloride, dionine, diacetylmor- 
phine (base and hydrochloride), cocaine (base and hydrochloride), 
atropine (base and sulphate), strychnine, and aconitine (base and 
acid hydrochloride). The majority of the free alkaloids, even in 
very dilute solution, facilitate the action of the catalase to a marked 
degree, and a similar effect is observed with pyridine; little or no 
activation is observed only with quinoline, coniine, and caffeine. 
The alkaloidal salts, on the other hand, generally have a restraining 
action; nicotine hydrochloride, ethylmorphine ae and 
atropine sulphate are exceptions in this respect. . 


Composition of Salvarsan. Roxnert Grorce FarcHer and 
Frank Lee Pyman (T., 1920, 117, 370—377). 


Silver Salvarsan. A. Binz, H. Bauer, and A. Ha.istein (Ber., 
1920, 53, [B], 416—428).—From a study of silver salvarsan and 
allied substances, the authors are led to the following conclusions : 
(1) colloidal silver is not present in silver salvarsan; (2) two mole- 
cules of silver nitrate react with one molecule of salvarsan or its 
derivative; (3) silver salvarsan contains silver oxide in complex 
form; (4) Karrer’s hypothesis that the silver atoms are united by 
the residual affinities of the arsenic atoms is not established, since 
this would indicate a tendency for the latter to pass into the 
quinquevalent state, whereby they would lose therapeutic power ; 
probably the amino-groups, the capacity of which to take part in 
complex salt formation is well established, are responsible for the 
formation of metallic derivatives, or, as recently suggested by 
Dilthey, the metallic atoms may be united to the molecule as a 
whole, and not to any particular group. 

3-Amino-4-hydroxyphenylarsinic acid is diazotised and converted 
into 3-chloro-4-hydroxyphenylarsinic acid, which, on_ nitration, 
yields 3-chloro-5-nitro-4-hydroxyphenylarsinic acid; the latter is 
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reduced by hyposulphite to 5:5/-dichloro-3 :3/-diamino-4 : 4/-dj- 

hydroxyarsenobenzene, the dihydrochloride of which, 
C,.H,)0.N,Cl,As,,2HCl,2MeOH, 

forms greenish-yellow flocks, and is transformed by silver nitrate 

into dichlorosalvarsan di-silver chloride, 
As,[C,H,Cl(OH)*NH,].,2AgCl, 

yellow, gelatinous precipitate. The corresponding copper salt, 

As,[C,H,Cl(NH.)*O cu|,CuCl,, is yellowish-brown. 

3 : 3/-Diamino- : 4/-dihydroxyarsenobenzene di-silver iodide, 
As,[C,H;(NH,)-OH],,2AgI, is prepared by successive treatment of 
an aqueous solution of the salvarsan base with hydriodie acid and 
silver nitrate, and forms an orange-coloured colloidal precipitate. 
Attempts to convert it into the silver salvarsan base, 

As,[C;H;(NH,)-OH},,Ag,0, 

by means of sodium carbonate were not completely successful, 
since oxidation occurred during the washing of the primary black 
precipitate. When treated with sodium hydroxide, it gives the 
soluble sodium salt of silver salvarsan, in which the absence of 
colloidal silver or silver oxide is demonstrated by ultra-filtration 
experiments, by the absence of the Tyndall phenomenon, and by 
the appearance under the ultramicroscope. When copper chloride 
and salvarsan are mixed in aqueous solution, a yellow precipitate 
of 3:3/-diamino-4 :4!-dihydroayarsenohenzene mono-copper chloride 
hydrochloride, As,[C,H.(OH)*NH,].,CuCl,,HCl, is obtained. 

3:5:3!:5/-Tetrabromo-p-arsenophenol is mainly oxidised by 
silver nitrate in pyridine methyl-alcoholic solution, yielding, 
amongst other products, the sistance, 

AgO-C,H.Br,:AsO.H,,C,H.N, 

m. p. 157—158°, in which the relative positions of pyridine and 
silver may possibly be reversed. When a solution of the sodium 
salt of 3:5:3/:5/-tetrabromo-p-arsenophenol is treated with silver 
nitrate, it gives a brown precipitate of di-silver 3:5:3!:5!-tetra- 
bromo-p-arsenophenoride, which dissolves in sodium hydroxide to 
a clear brown solution which closely resembles sodium silver 
salvarsan, but, on ultra-filtration, gives a black residue of colloidal 
silver and a colourless solution. 

Arsenobenzene, conveniently prepared by the reduction of phenyl- 
arsinic acid with hypophosphorous acid, has m. p. 208°, whereas 
Michaelis and Schulte give m. p. 196°. When treated with silver 
nitrate, it becomes coated with a brownish-black deposit of silver, 
and is partly transformed into phenylarsinic acid; a somewhat 
similar phenomenon is observed with gold chloride, but it does not 
appear to react with copper chloride. a. W. 


Aromatic Arsenical Compounds. Watrer ABRAHAM JACOBS, 
Wave Hamitton Brown, Micnaet HeEtpELBercer, and Lovtse 
Pearce (Brit. Pat. 128181; addition to Brit. Pat. 120385. Com- 
pare A., 1919, i, 231)—The sodium or potassium salts of the 
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N-(arsenoary])bis-a-aminoacylarylamides of the formula 
MO OM 


/ \NNH‘CO-CH»NHZ SAsiAs’ SNH-CH,-CO-NHZ 
. }» CO-CH, — ee CH,°CO —_ > 
where M is the alkali metal, previously described (Joc. cit.), are 
equally valuable for the treatment of trypanosomal or spirochetal 
infection, and, being soluble in water, are particularly suitable for 
practical therapeutic use. As an example of their preparation, 
equivalent quantities of sodium hydroxide and N-(arsenopheny]l)- 
bisglycyl-m-aminophenol may be dissolved together in water, and 
the salt isolated either by evaporating to dryness under reduced 
pressure or by precipitation with a liquid miscible with water, such 


as acetone or alcohol. It forms a yellow powder, readily soluble 
in water. G. F. M. 


Physiological Chemistry. 


The Equilibrium between Oxygen and Carbonic Acid in 
Blood. Lawrence J. Henperson (J. Biol. Chem. 1920, 41, 
401—430).—-This paper seeks to explain the interaction between 
oxygen and carbonic acid in blood by means of the theory of 
acid-base equilibrium. The isohydric change from fully reduced 
to fully oxygenated blood, the transfer of base from carbonic acid 
to hemoglobin, which is the main feature of this process, and the 
change of strength, as acid, of a portion of the hemoglobin mole- 
cule, which is its cause, are discussed. It is shown that all these 
phenomena can be explained by the assumption that a certain 
acid radicle of the hemoglobin molecule has, for reduced hzemo- 
globin and oxyhemoglobin, respectively, the following values: 
K, =2°3x10-8, K,y=2-0x10-7. From this consideration, it 
follows that the salt of the acid radicle in question must have a 
greater affinity for oxygen than the free acid. If the mass law 
constants of the reaction of salt and acid with oxygen were K, 
and K*, respectively, it should be approximately true that 
K,/K,=K,/K,=9. In the light of these considerations, the 
equilibrium between protein acid radicles and base in blood is 
examined. The bearings of these considerations on Hill’s equation 
for the equilibrium between hemoglobin and oxygen is considered, 
but at this point the difficulties are only partly overcome. The 
union of hemoglobin as a base with acids, and especially with 
carbonic acid in blood, is discussed. Finally, the bearing of these 
considerations on the physiological processes, both the homogeneous 
reactions within the corpuscles and the plasma, and also the hetero- 
geneous exchanges between corpuscles and plasma, is investigated. 


J. C. D, 
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Alkalinity of Blood. Revyé Criocne (J. Pharm. Chim., 1920, 
[vii], 21, 49—62).—See this vol., ii, 340. 


The Colloidal Chemical Action of Normal Alkali Salts 
on the Process of Phagocytosis. W. Rapsma (Arch. Néerland. 
Physiol., 1920, 4, 197—-215).—The influence of normal alkali salts 
on phagocytosis depends both on the cations and the anions. 
Arranged in descending order of intensity of phagocytosis, the 
anions are Cl’, ClO,’, Br’, NO,’, I’, CNS’, and the cations are 
Na’, K’, Rb’, Cs’, Li’, there being very little difference between 
corresponding salts of sodium, potassium, and rubidium. The 
action of these salts on the process of phagocytosis must be con- 
sidered as a lyotropic action. The compounds formed between the 
protein substances of the protoplasm of the membrane of the leuco- 
cytes and the ions mentioned above play no direct part in the 
mechanism of phagocytosis. The point of action of the salt is not 
at the interior of the leucocyte, but in the protein substances at 
the surface of the leucocyte, and the intensity of the phagocytosis 
is an indicator of the colloidal chemical structure of the protein 
substances of the protoplasm at this surface. Ws 


Nutritive Value of the Proteins of the Barley, Oat, Rye, 
and Wheat Kernels. Tuomas B. Osnorne and Larayerre B, 
MENDEL [with the co-operation of ALrrep J. Wakeman] (J. Biol. 


Chem., 1920, 41, 275—-306).—The proteins of the entire kernel of 
these grains are adequate for the growth of albino rats, being more 
efficient for this purpose than the proteins of the endosperm alone. 


J. C. D. 


Studies in Nutrition. II. The Réle of Cystine in 
Nutrition as Exemplified by Nutrition Experiments with 
the Proteins of the Navy Bean (Phaseolus vulgaris). Cart 0. 
Jouns and A. J. Finks (7. Biol. Chem., 1920, 41, 379—-389).— 
Cystine is essential for normal growth. Phaseolin, the principal 
protein of the navy bean, is rendered a more efficient food by 
heating with water. Cooked phaseolin or cooked navy bean, when 
supplemented with cystine, furnished adequate protein for normal 
growth. J.C. D. 


The Influence of Radioactive Elements on the Develop- 
ment [of Tadpoles]. A.J. P. van pen Broek (Proc. K. Akad. 
Wetensch. Amsterdam, 1920, 22, 563—567).—Tadpoles in a 
medium containing a radioactive substance antagonistic to 
potassium, namely, uranium, grow and metamorphose less quickly 
than in a medium only containing potassium. There is an indica- 
tion that the presence of equi-radioactive quantities of the 
antagonistic substance tends to prevent the absorption of potassium 
by the tadpole, and there is also some indication of a poisoning 


effect. W. G. 
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Effect of the Chlorine Substitution Products of Methane, 
Acetaldehyde, and of Sodium Acetate on Catalase Produc- 
tion. W. E. Burce and F. L. Burce (J. Biol. Chem., 1920, 41, 
307—314).—The inhibitory action of chlorine substitution pro- 
ducts of methane on catalase action is proportionate to the degree 
of substitution. Similarly, chloral is more inhibitory than acet- 
aldehyde. The ingestion of sodium acetate causes an increase of 
catalase, but this is less marked when sodium salts of the chloro- 
acetic acids are used. The chlorine appears to decrease catalase 
by direct destruction and by decreasing the output from the liver. 
The increase in oxidation following the ingestion of glycine is 
attributed to an increase in catalase, whereas the decrease in oxida- 
tion during narcosis is attributed to a decrease in the enzyme. 


J. C. D. 


Influence of Uranium and Potassium on the Viscosity of 
Colloidal Liquids. I. Gunzsure (Arch. Néerland. Physiol., 1920, 4, 
233—-242).—-The viscosity of the muscular juice from a frog is 
above normal in liquids containing less than 25 mg. or more than 
100 mg. of uranyl nitrate per litre, there being a point of mini- 
mum viscosity at a concentration of approximately 50 mg. of 
uranyl nitrate per litre. In the presence of potassium chloride, the 
viscosity remains almost constant at a value below normal for all 
concentrations of the chloride, although there is indication of a 
critical point at a concentration of 0°75--1°25 grams of potassium 
chloride per litre. In the presence of a mixture of the two salts, 
the viscosity of the muscular juice depends on the relative propor- 
tions of the two salts present. w. 


Genesis of Thiocyanic Acid in Animals. IX. Serarino 
Dezani (Arch. Farm. sperim. Sct. aff., 1919, 28, 23—32. Compare 
this vol., i, 345).—The results of further experiments, together 
with those already described, lead to the final conclusion that 
thiocyanic acid is not produced in the animal organism, but is 
purely exogenetic. =: oo 


Chemistry of Vegetable Physiology and Agriculture 


Biochemistry of the Acetone and Butyl Alcohol Fermenta- 
tion of Starch by Bacillus Granulobacter Pectinovorum. 
Horace B. Sprakman (/. Biol. Chem., 1920, 41, 319—343).— 
Bacillus ygranulobacter pectinovorum growing in a medium rich in 
starch changes the latter into dextrose by exoenzymic activity. 
The dextrose then passes into the cell, and is oxidised to acetic 
and butyric acids, which are reduced in part to the corresponding 


alcohols. J.C. D. 
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Fermentation of Levulose by Lactobacillus pentoaceticus, 
N.Sp. W. H. Pererson and E. B. Frep (J. Biol. Chem., 1920, 41, 
431—450).—These organisms, which are closely related to the so 
called “ mannitol bacteria,” will attack levulose, with the pro 
duction of acetic and lactic acids, mannitol, and carbon dioxide. 
As much as 30 to 40% of the levulose may be converted into 
mannitol in the early stages of the fermentation, but if the process 
is allowed to go on for a long time, this product is slowly attacked, 
with the formation of acetic and lactic acids. The same organisms 
will decompose calcium and sodium malates, with the formation 
of carbon dioxide and lactic and acetic acids. It is suggested 
that malic acid may be an intermediate product in the ferment- 
ation of the levulose. J. C.D. 


Chemistry of Alcoholic Fermentation. Cart Neuere and 
Exsa Rernrurtu (Ber., 1920, 53, [B], 462—-469).—The results 
obtained recently by Zerner (this vol., i, 350) are in general agree- 
ment with the older data of Neuberg and his co-workers. Zerner, 
however, attributes the impossibility of effecting complete con- 
version of sugar into glycerol and acetaldehyde to a comparatively 
slow union of the latter with the bisulphite; the work of Kerp 
shows, on the other hand, that the union is rapid, whilst, in addi- 
tion, the importance of the development of alkali hydroxide 
(Me-CHO + Na,SO, + H,O = Me-CH(OH)-0-SO,Na+ NaOH) has 
been completely overlooked. Further, Zerner’s conclusion that 
pyruvic acid cannot be the preliminary stage in the formation of 
acetaldehyde is based on an erroneous interpretation of an un- 
suitably devised experiment; absence of evolution of carbon dioxide 
from a fermenting solution of potassium pyruvate in the presence 
of a molecule of normal sodium sulphite is to be expected, since 
reaction occurs in accordance with the scheme COMe-CO,K + 
Na,SO,+H,O —> OH-CHMe:0-SO,K +Na,CO,. The action is 
also complicated by the fact that fermentation occurs within the 
living yeast cell, which is now shown to be impermeable to normal 
sodium sulphite, so that the union of the latter with the aldehyde 
must occur outside the cell. H. W. 


The Biochemical Production of Pyruvic Acid. A. Fernpacu 
and M. Scnoren (Compt. rend., 1920, 170, 764—766. Compare 
A., 1913, i, 231; 1914, i, 237, 910).—Further evidence is given of 
the formation of pyruvic acid by yeast during alcoholic ferment- 
ation. An essential condition for its production is that the 
medium should be kept neutral, which is best done by the addition 
of calcium carbonate. Thus, by a change in the reaction of the 
medium, a change is produced in the nature and relative propor- 
tions of the products formed. The formation of pyruvic acid also 
requires that the medium shall be an inorganic one. W. G. 


The Significance of the Peroxydase Reaction with Refer- 
ence to the Viability of Seeds. J. S. McHaraue (J. Amer. 
Chem. Soc., 1920, 42, 612—615).—Although it has been suggested 
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that tissues or organs are dead if they fail to show the reactions 
of peroxydases and oxydases, the author has observed that dead 
grains, for example, lettuce seed, which failed to give the former 
reaction, contained a catalase which decomposed hydrogen per- 
oxide; but evidence is adduced to show that the peroxydase reac- 
tion is only given by viable seed, and that the intensity of the 
reaction can be used to distinguish between seeds of low, medium, 
and high viability. The reaction failed with samples of corn, 
hemp seed, tomato seed, tobacco seed, oats, cowpeas, soja beans,. 
castor beans, and lettuce seed, which all showed zero germination. 
Moreover, the temperature at which the blue colour disappeared 
increased with viability of the seed, although it varied somewhat 
with the species. Further, the peroxydase reaction was given by 
the germ, but not by the endosperm, of corn; but when the 
separation and grinding preparatory to the test were performed 
under water or alcohol, the germs also gave only a faint reaction, 
showing that they contain a substance, presumably an oxygenase, 
which, on exposure to air, rapidly absorbs oxygen, forming the 
peroxydase. Of the twenty species examined, only soja beans, 
lucerne, and lettuce seeds contained both oxydases and peroxy- 
dases; the respective reactions in each case were both pronounced, 
weak and strong, intense and moderate. J. 


Carbon Monoxide a Product of Respiration. Szxrn C. 
Lancpon and Water R. Gaitey (J. Amer. Chem. Soc., 1920, 42, 


641—-646).—The conditions under which carbon monoxide is pro- 
duced in the pneumatocyst (floater) of the giant Pacific Coast kelp, 
Nereocystis leutkeana (A., 1917, i, 372), have been more closely 
examined. It is not a result of decay or due to the action of 
enzymes, because finely ground kelp in contact with sea-water gives 
carbon dioxide and hydrogen only. When the lower part of the 
stipe was cut away, and the upper part closed with a cork and 
suspended in the sea after being filled with a gas of known com- 
position, the plant continued to live and grow. When air was. 
used, carbon monoxide was produced, irrespective of whether the 
fronds had been removed or not, or whether the plant was kept 
in the light or in the dark, and whatever sections of the stipe were 
employed. With nitrogen or hydrogen, however, no carbon mon- 
oxide was produced, but several per cent. of carbon dioxide were 
produced. Finally, carbon monoxide was only generated in the 
living plant. It is therefore considered to be a respiration product. 
rather than an intermediate product in photosynthesis. J. K. 


Influence of the Pyrrole Nucleus in the Formation of 
Chlorophyll. II. B. Oppo and G. Poutaccr (Gazzetta, 1920, 50, 
i, 54—70. Compare A., 1915, i, 1083).—Previous publications on 
this subject having been discussed, the preparation of magnesium 
pyrrole-2-carboxylate, and experiments on the influence of nutrient 
solutions containing this compound on the growth of various 
plants, are described. 
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Magnesium pyrrole-2-carboxylate, [Hern >C°COe | M210, 
obtained by heating an aqueous-alcoholic solution of pyrrole-2- 
carboxylic acid (2 mols.) with magnesium oxide (1 mol.), crystal- 
lises in brush-like aggregates of needles or stellar aggregates of 
leaflets, and begins to decompose at about 260°. 

The culture experiments were made with Zea mais, Solanum 
nigrum, Datura stramonium, Euphorbia sp., and Aster sinensis, 
the culture liquids containing calcium nitrate, ammonium 
sulphate, potassium nitrate, and potassium dihydrogen phosphate 
(or magnesium pyrrole-2-carboxylate), all carefully purified from 
traces of iron. The results show that, in the nutrient solutions 
containing the pyrrole compound, the plants exhibit normal 
growth, whereas in those free from this compound, plants are 
obtained with leaves showing marked chlorosis. 

Thus, plants grown in a nutritive medium containing an assimil- 
able pyrrole derivative form chlorophyll, even in absence of iron. 
When no such pyrrole derivative is present, iron constitutes an 
indispensable element in order that the plastids may become green, 
and acts, indeed, as a catalyst in the formation of the pyrrole 
nucleus, which constitutes the centre of the whole chlorophyll! com- 
plex. Pyrrole and magnesium are, then, the substances which 
cause plants to become green. a. BF. 


Influence of certain Organic Compounds on the Develop- 
ment of Plants. IV. G. Ciamician and C. Ravenna (Atti £. 
Accad. Lincei, 1920, [v], 29, i, 7—13. Compare A., 1919, i, 241). 
—Further experiments have been made with bean plants watered 
with 0°1% solutions of various compounds. Of the normal amines, 
methylamine is the least toxic, whilst the toxicity diminishes con- 
tinuously in passing from ethylamine to n-amylamine; the action 
is manifested by the appearance of yellow, translucent spots on 
the leaves, the plants being killed by ethylamine and rendered 
less vigorous by the other amines. itsoAmylamine is somewhat 
more poisonous than n-amylamine, and determines a characteristic 
albinism of the compound leaves, which are deprived of chloro- 
phyll either entirely or everywhere but along the principal veins; 
this albinism recalls that due to nicotine, which is accompanied by 
tsoamylamine in tobacco. Potassium n-butyrate is without 
apparent effect, whereas the isobutyrate causes partial falling of 
the leaves. 

Formamide causes fall of the seed-leaves, probably owing to the 
presence of the aldehydic group, whilst acetamide is completely 
innocuous. Oxalic acid causes less vigorous growth than succinic 
acid. Methyl and, especially, ethyl tartrates produce on the seed- 
leaves translucent spots, which lead to slow desiccation of the 
plants. Pyridine allows the plants to develop normally, but 
picoline produces yellow spots on both the seed-leaves and the 
compound leaves, without, however, injuring the plants seriously. 
The influence of the introduction of methyl groups into a molecule 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 409 


is exhibited more markedly with derivatives of piperidine, which 
itself is only slightly toxic, whereas l-methylpiperidine and 
coniine are highly toxic. Quinoline, csoquinoline, and 2-methyl- 
quinoline are all intensely toxic, the last more so than the first 
two, the effects of which are equal. Cocaine kills the plants, 
ecgonine and the methyl ether of norecgonine produce brown spots 
on the seed-leaves, but do not prevent further development, 
although with the former this is restricted; norecgonine produces 
no apparent effect. Unlike tetramethylammonium salts, betaine is 
only slightly toxic, producing merely partial withering of the seed- 
leaves. 

With broad bean, pumpkin, and tomato plants, less marked 
effects are obtained than with beans, but those substances which 
act most intensely on the latter affect these three plants similarly. 

Certain substances, especially morphine and catechol, give an 
exceptionally dark green colour to the leaves, but the absorption 
spectra of alcoholic extracts of such leaves exhibit no qualitative 
difference, but only a different intensity of absorption from those 
obtained with normal leaves; photometric measurements indicate 
the presence of twice as much chlorophyll in the former as in the 
latter leaves, but the proportion of starch present is no greater. 
Thus the quantity of starch present is not related to the intensity 
of the green colour of the leaves, and although most of the toxic 
substances examined favour the deepening of the colour, some, such 
as theobromine, produce the opposite effect. 

The toxic substances investigated do not merely act on the roots, 
but pass into the tissues of the plant. With catechol, however, no 
trace is detectable in the plant, this compound being probably 
destroyed by enzymic action (compare A., 1918, i, 93). 


a: oe 


The Lipolytic Activity of the Castor and Soja Bean. 
ArtHuR WILLIs Barton (J. Amer. Chem. Soc., 1920, 42, 
620—632).—Preliminary to a study of the activity of the lipases of 
castor and soja beans, it was shown that Falk’s method of determin- 
ing the liberated fatty acids (A., 1912, i, 522) is inapplicable when 
lard or olive oil is used as a substrate; complete neutralisation is 
only achieved by the addition of alcohol and ether to produce a 
homogeneous solution before titration with aqueous alkali hydr- 
oxide. In the case of castor beans, the husks were removed for the 
preparation of the lipase, because its activity was in this way 
doubled, but this was unnecessary with soja beans. From his results 
the author deduces that (1) castor bean lipase is more intense in its 
action than soja bean ; (2) the ranges of acidity of medium in which 
action on lard and olive oil takes place are practically the same for 
the two lipases (0°0—0°5% hydrochloric acid), and are indepen- 
dent of the substrate; (3) the degree of activity for a given acidity 
is practically the same for olive oil and for lard, the maximum for 
castor bean being at 0°2% and for soja bean at 0°4% ; (4) the activity 
towards ethyl butyrate is less, and the range of acidity in which 
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action takes place is much higher and shorter. It is concluded that 
soja and castor beans contain more than one, but the same, lipases. 


J. K. 


Proso Millet—Analysis of the Oil—a Characteristic 
Alcohol. B. A. Dunbar and E. R. Brynewies (J. Amer. Chem, 
Soc., 1920, 42, 658—666).—The oil extracted from proso millet, 
Panicum miliacum, by ether or light petroleum gradually deposits 
thin, pearly-white plates, m. p. 279° (corr.), soluble in most organic 
solvents, but sparingly in cold ether or alcohol. As it could not be 
identified, it was called “ prosol.’’ It has the formula C,,H;,0., can 
be acetylated, and with hydroxylamine gives an unsatisfactory 
quantity of a precipitate, presumably an oxime. The formation of 
a fluorescein, under conditions vaguely specified, is looked on as evi- 
dence of a ring structure, with two side-chains in the ortho-position. 
The oil itself is a semi-drying oil, comparable with rapeseed oil. 
[For analytical details, see J. Soc. Chem. Ind., 1920, , 

J. K. 


Chemical Examination of the Root of Nerium Odorum 
(Kanher). Snuunker Trimpak Gapre (J. Ind. Inst. Sci., 1916, 1, 
181—199).—The air-dried roots of Veriuwm Odorum collected in 
winter in the Krishna valley, when extracted with hot alcohol, lost 
13°7% of their weight. The alcoholic extract, when distilled in 
steam, yielded a smal! amount of an orange-coloured essential oil, 


having Dj" 0°8660 ; [a}} —4-088°; 7, 1-40315. Of the total residual 
extract, 45% was soluble in water, and this aqueous solution con- 
tained a small amount of a crystalline phenolic compound, m. p. 
140—141°, a considerable amount of a glucoside, and free dextrose. 
The portion of the extract insoluble in water, constituting 7°5% of 
the original root, was composed of a hard and a soft resin. From 
the hard resin the author isolated formic and butyric acids in traces, 
oleic, linolic, palmitic and stearic acids, a new alcohol, /anerol, 
C3,H,,O, m. p. 185°7—186-2° (corr.), fa]?} +80-1°, giving an acetyl 
derivative, m. p. 208—210°, fal? +84°88°, and a benzoyl deriv- 
ative, m. p. 189—190°. In addition, the hard resin contained a 
small quantity of an aromatic acid, m. p. 243—-245°. The soft resin 
contained oleic, linolic, palmitic and stearic acids, and the alcohol 
kanerol, which gave the colour reactions for a phytosterol, and in 
most respects closely resembled a-amyrin. 

The ethyl acetate and the alcohol extracts of the hard resin were 
found to consist mainly of resin acids. W. G. 


Okra Seed Od]. Grorce 8. Jamieson and Watter F. BauGHMAN 
(J. Amer. Chem. Soc., 1920, 42, 166—170).—The chemical 
characteristics of four samples of the cold-pressed oil from okra 
seed (Ahelmoschus esculentus, Malvacee) have been determined. 
These oils vary somewhat in composition. A recently expressed 
oil contained the glycerides of palmitic acid (27°23%), stearic acid 
(2°75%), arachidic acid (0°05%), oleic acid (43°74%), linolic acid 
(26-62%), and unsaponifiable matter (0-37%). H. W. 
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Pimpernel Saponin. Conrap Vestuin (Pharm. Zentr.-h., 
1920, 61, 77—78).—Roots of Pimpinella saxifraga germ, yielded 
1:107% of a saponin having the formula C.,H.0;.,2H,O. 

W. P. &. 


Hydrocyanic Acid Content of Phaseolus lunatus. II. 
H. Liurie (Chem. Zeit., 1920, 44, 262. Compare this vol., 
i, 359).—Further experiments on hydrocyanic acid in Phaseolus 
lunatus beans showed that treatment of the beans with saliva did 
not increase the amount of hydrocyanic acid above that formed by 
the action of the natural enzyme of the beans; prolonged action 
of saliva tended to reduce the amount of hydrocyanic acid. The 
residues remaining after the removal of the hydrocyanic acid by 
distillation were treated with emulsin, saliva, bile, and pancreatic 


juice, but no further amount of hydrocyanic acid was obtained. 
WwW. Fw, 


Urease of the Seeds of Robinia pseudacacia. P. Y. Y1 
(Ber. deuts. pharm. Ges., 1920, 30, 178—191).—The quantity of 
ammonia liberated in the enzymic decomposition of urea by the 
powdered seeds of Robinia pseudacacia increases proportionately 
with the amount of seed powder used and the duration of the 
action, and the decomposition is accelerated by raising the tempera- 
ture to 37°. The most active preparations of the urease are 
obtained by precipitation with alcohol from an aqueous extract of 
the seeds, although this causes some injury to the enzyme. Lead 
acetate, sodium chloride, and ammonium sulphate are still less 
suitable precipitants. When salt solutions of equal concentration 
are used, the most energetic action on urea is obtained with sodium 
acetate solution. Pure water dissolves most urease at 40°, the 
activity of the aqueous solutions decreasing with the rise in 
temperature, and practically ceasing at 80°. The fact that the 
urease of Robinia seeds is only partly soluble in water supports 
the view that two or more ureases differing in physical properties 
are present. Robinia urease decomposes as-dimethyl- and diethyl- 
earbamides, but has little, if any, action on the corresponding 
symmetrical compounds. C. A. M. 


The Hydrocyanic Acid Question. IV. The Seeds of 
Schleichera trijuga. L. Rossnrnarer (Schweiz. Apoth. Zeit., 
1920, 58, 17—20; from Chem. Zentr., 1920. i. 338. Compare this 
vol., i, 130).—Uncombined hydrocyanie acid is not present in the 
seeds of Schletchera trijuga, Willd.; a compound of it, however, 
can be removed from the oil with ether or light petroleum, which 
is not identical with amygdalin, phaseolunatin, or linamarin. It 
does not appear to be a glucoside, but is possibly a hydroxvnitrile. 


H. W. 


The Function of Vitamines in the Metabolism of 
Sclerotinia cinerea. J. J. Wittaman (J. Amer. Chem. Soc., 
1920, 42, 549—585).—The solutions found by Currie (A.. 1917, 
i, 614) to promote the growth of Aspergillus niger failed when 
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applied to the case of Sclerotinia cinerea (Bon.), Schroter, the 
brown rot organism of peaches and plums, but normal develop- 
ment took place when small amounts of peach, prune, or apple 
juice were added, that of the first being most effective. A variety 
of nitrogen compounds, sugars, pectin, and salts of organic and 
inorganic acids were also ineffective when not contaminated with 
mother liquors from a plant juice. It is therefore suggested that 
the vitamines present in the juices are responsible for their 
influence. 

By means of adsorption with fuller’s earth, vitamine preparations 
were made from many and most varied sources, both plant and 
animal. All these preparations were active in promoting growth 
of Sclerotinia; a few of them also promoted reproduction. 

Some experimental evidence was obtained favouring the view 
that there might be two separate vitamine factors involved in the 
two phases, vegetation and reproduction, but, on the other hand, 
the hypothesis of but a single vitamine for Sclerotinia is more 
plausible and accords with much of the experimental evidence, and 
it is very probable that reproduction in Sclerotinia is simply a 
different manifestation of the same activities as characterise vegeta- 
tion. The Sclerotinia vitamine is possibly identical with water- 
soluble B of the higher animals. J. K. 


Composition of Hubbard Squash Seed Oil. Watrer F. 
BavucuMan and Georce 8. Jamieson (J. Amer. Chem. Soc., 1920, 
42, 152—157).—The seeds of Cucurbita maxima contained 5:°72% 
of moisture and 36°66% of matter soluble in ether. The cold, 
pressed oil had D3 0-9179, n%5 1°4714, iodine number (Hanus) 
121°0, saponification number 191°5, Reichert-Messel number 0°37, 
Polenske number 0°39, acetvl] number 27°8, acid number 0°50. 
Chemical examination showed the presence of the glycerides of 
palmitic acid (13%). stearic acid (6%), arachidie acid (trace, about 
0-04%), oleic acid (37%), and linolic acid (44%). The unsaponifi- 
able matter amounted to 1%. H. W. 


Nicotine in Tobacco: Genesis and Function of Alkaloids. 
Luter Bernarpint (Atti R. Accad. Lincei, 1920, [v], 29, 
i, 62—66).—The results of the author’s experiments are as follows. 
Nicotine is not present in the seed of the tobacco plant, and is 
harmful to its germination, as also are larger doses of other com- 
pounds which contain heterocyclic nuclei and are related chemically 
to nicotine, such as pyridine and picoline. The alkaloid appears in 
the young plant immediately the chlorophyll begins to function, 
and originates in the leaves. The plant, which in its normal 
development contains the nicotine in its elaborating organs in 
virtue of the greater vital activity there developed, responds to 
any serious traumatic lesion, such as cutting, which attacks it at 
an important stage of its vegetative cycle, the alkaloid being 
thereby produced in increased quantitv and localised in the regions 
adjacent to the lesion. The localised nicotine of the roots, and 
especially that accumulated in the leaves, is not utilised by the 
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plant even when the latter is placed in conditions favourable to 
such utilisation. 

These results lead to the assumption that the nicotine, probably 
formed from certain residues of the nitrogen katabolism, is 
elaborated by the plant in order either to prevent accumulation of 
such residues in the organism or to utilise them, with intensifica- 
tion of their harmfulness, in defence of its organs. An analogous 
case is that of tannin, which is elaborated by plants to prevent 
accumulation of polyhydric phenolic residues; the tannin is 
perhaps more injurious than these residues, but it may be utilised 
by the plant, being localised, by a simple mechanism, in the wood 
for its formation and preservation. a. Ms &: 

Urea and other Sources of Nitrogen for Green Plants. 
T. Boxorny (Pfluger’s Archiv, 1918, 172, 466—496 ; from Physiol. 
Abstr., 4, 57).—Green plants are capable of disintegrating and 
utilising almost as many organic substances as the fungi are. Urea 
in an initial concentration of 0°05% has a beneficial action on the 
germination of wheat, and acts as nutrient to the seedlings. 0°1% 
has a harmful action. J. C. D. 

Effect of Lime on the Sodium Chloride Tolerance of 
Wheat Seedlings. J. A. LeCierc and J. F. Breazgae (J. Agric. 
Res., 1920, 18, 347—356).—As a result of water culture and sand 
culture trials with wheat seedlings, it is shown that very small 
amounts of calcium oxide or sulphate overcome the toxic effects of 
sodium chloride or sulphate. Magnesium sulphate and barium 
chloride are slightly antagonistic to sodium chloride, but potassium 
chloride, sodium nitrate, sodium phosphate, ferric chloride, and 
alum have no effect on the toxicity of sodium chloride. 

Under the experimental conditions, the presence ot lime did not 
prevent the entry of sodium chloride or sulphate into the plant, 
the antagonistic effect of lime not being due, apparently, to its 
effect on the permeability of the cells, but to some other cause. 

The higher tolerance to alkali salts shown by plants in soil or 
sand cultures as compared with those grown in water cultures is 
not due entirely to the physical effects of the presence of solid 
particles of different degrees of fineness, but also to certain soluble 
substances which are sometimes present in very small quantities. 


W. G. 

Enzymes. III. Invertase and other Enzymes of Germi- 
nated Barley. D. Maersrrini (Atti R. Accad. Lincei, 1919, [v], 
28, ii, 509—511. Compare this vol., i, 273).—Germinated barley 
dried at temperatures below 40° contains invertase, extractable 
by 0°003 mol. % acetic acid solution, and present, not only in the 
emulsion, but also in the filtrate of the extract; the enzyme acts 
best at about 50°, and is destroyed at 55°. The extract of the 
germinated barlev contains no maltase, lactase, or rennase, the 
coagulation of milk produced by the extract being due solely to 
the acidity of the latter, as it is effected even by the boiled extract. 
A catalase and an oxydase are, however, present in the germinated 


barley. T. H. P. 


i. 414 ABSTRACTS OF CHEMICAL PAPERS. 


Constituents of Protein in Polished Rice. Junzo Kuro. 
sawa (J. Tokyo Chem. Soc., 1919, 40, 551—561).—In connexion 
with the nutritive value of various proteins, the nature of the rice 
protein has been reinvestigated. Dry, pure, polished rice contains 
1°77% of total nitrogen, 114% of protein nitrogen, 0°13% of non- 
protein nitrogen, and 7°125% of total protein (=protein nitrogen x 
6°25). The protein nitrogen contains 97-82% soluble in hot hydro- 
chloric acid, 97°81% soluble in hot 30% sulphuric acid, 3-58% of 
humin (I) nitrogen, 9°20% of ammonia nitrogen in sulphuric acid, 
1:18% of humin (II) nitrogen, 20°40% of nitrogen precipitated by 
acid, and 63°12% of other nitrogen in sulphuric acid. Of the total 
nitrogen, 10°89% is attributable to arginine, 8°89% to histidine, 
and 2°67% to cystine; these amounts are quite different from those 
recorded by other investigators. Cystine corresponds with 0°87%, 
tyrosine with 3-51%, and tryptophan with 0°88%, calculated on the 
dry material. 

Matsui’s observation is confirmed that guanidine nitrogen is 
eliminated in the Van Slyke method if the reaction is allowed to 
proceed for several hours. CuEemicaL ABSTRACTS. 


Enzyme Action. XVIII. The Saccharogenic Actions of 
Potato Juice. Grace McGuire and K. Georce Fark (J. Gen. 
Physiol., 1920, 2, 215—227. Compare A., 1919, i, 426).—The 
marked action of the juice alone and also in the presence of added 
starch at p, 4 to 5 is due to the hydrolysis of sucrose or raffinose 


by the sucrase present. There is very little degradation of starch. 
At p,, 6 there is action both on the part of the sucrase and the 
amylase, whilst at », 7 to 8 the action of the amylase is alone 
observable. J. C. D. 


Nutritive Factors in Plant Tissues. III. Further 
Observations on the Distribution of the Water-soluble 
Vitamine. Tuomas B. Osporne and Larayetre B. Menpet [with 
the co-operation of ALrrepD J. Wakeman] (J. Biol. Chem., 1920, 
41, 451—468).—An attempt to place our knowledge of the value 
of certain foodstuffs as sources of the accessory factors on a 
quantitative basis. Lucerne and clover are extraordinarily rich 
in water-soluble B. Of the ordinary vegetables, tomatoes appear 
to be richest, whilst spinach, cabbage, turnip, and carrot are not 
quite so potent. The beetroot is not equal in this respect to the 
other roots tested, and Timothy hay also proved disappointing. 
The potato is evidently rich in the water-soluble B factor, which 
does not appear to be concentrated to any extent in the ‘surface 
layers. No differences were noted in the food value of old and 
new potatoes. J. C. D. 


Salt and Alkaline Soils. Origin of Sodium Carbonate 
in Soils. A. pe Domrnicts (Staz. sperim. agrar. Ital., 51, 103—161 ; 
from Chem. Zentr., 1918, ii, 982—983)—In considering the 
problem of irrigation of southern soils, account must be taken of 
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the relationship between irrigation, movement, distribution, and 
transformation of the neutral sodium salts. Incautious irrigation 
frequently defeats its purpose, since it results in raising the sub- 
terranean salt water, concentration of the salts in the surface 
layers, and formation of sodium carbonate instead of neutral salts; 
the occurrence of the carbonate renders the soil less fit for cultiva- 
tion than does that of neutral salts. The carbonate can be 
removed by simple washing with water, but this involves the loss 
of all colloidal mineral and organic substances. Double decom- 
position between sodium chloride or sulphate and calcium carbonate 
plays little, if any, part in the production of sodium carbonate. 
This is shown by the fact that the presence of sodium chloride and 
sulphate hinders the formation of the carbonate, the latter only 
appearing after removal of the neutral salts, and being formed 
to a greater extent in proportion as the removal is more thorough. 
Nevertheless, an alkaline soil is indirectly dependent on a salt soil. 
The phenomenon is explained by Gedroiz on the assumption that 
sodium chloride and sulphate form peculiar compounds in the 
soil, which can only enter into reaction after removal of the salts 
to which they owe their origin. These are regarded as absorption 
compounds, and as being formed by double decomposition between 
absorbed substances, such as compounds of calcium and magnesium 
and sodium chloride and sulphate. The extent of the formation 
of sodium carbonate depends on the intensity and length of action 
of the neutral salts and on the content of adsorbed sodium which 
can be extracted with 10% hydrochloric acid. 

The author’s experiments lead him to a quite different concep- 
tion of the action. The alkalinity depends primarily on absorbed 
sodium, but results from the hydrolysis of the “absorbates’’ when 
they leave the state of coagulation; the sodium hydroxide so 
formed can then react with calcium carbonate, but, more commonly, 
is converted into sodium carbonate by carbon dioxide. Actually, 
an alkaline reaction can be observed in the absence of calcium 
carbonate and carbon dioxide. The part played by the neutral 
salts consists in holding the absorbates in a coagulated condition, in 
which they are not hydrolysed. The action of gypsum in improving 
an alkaline soil does not consist in simple neutralisation of sodium 
carbonate. The carbonate and bicarbonate derived from it, 
together with the excess of gypsum, coagulate the colloids and 
change them again into calcium adsorbates, the action being facili- 
tated by the presence of neutral sodium salts. The latter can them- 
selves act helpfully in the removal of alkalinity, but only indirectly 
and in virtue of the corresponding anions. The prescribed irriga- 
tion with salt. water is dangerous for the soil, since it inhibits the 
formation of sodium absorbates; the danger could, however, be 
avoided by simultaneous treatment with gypsum. 

Organic compounds play a part in the formation of sodium 
carbonate in the soil. Among colloidal mineral substances, those 
of zeolitie nature, which by double decomposition can yield absor- 
bents, are active; of these, the chabasite type, corresponding with 
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aluminium silicate, is the most important, whilst substitution occurs 
very slowly and dissociation takes place with greater difficulty with 
substances of the natrolitic type. H. W. 


Absorption of Lime by Soils. F. J. Warrn and Mauve 
Po Saw (Mem. Dept. Agric. India, 1919, 5, 157—172).—A study 
of the absorption by different types of soils of calcium carbonate 
from solutions of calcium hydrogen carbonate at different concen- 
trations and in the presence of varying amounts of carbon dioxide. 
On the results, a method for estimating the lime requirements of 
a soil is based and described. W. G. 


The Action of Lime in the Soil. Jonn Huaues (J. Bath 
& IV. & S. Co. Soc., 1919, [v], 13, reprint, 10 pp.).—A study of 
the rate of carbonation of calcium oxide when mixed with four 
times its weight of soil (a) in the air-dry state, () kept moist with 
water and placed outdoors. Two types of soil were used, one con- 
taining 3°85% and the other 14°97% of organic matter and com- 
bined water. In both soils, which were exposed to the air in a 
moist state, the whole of the calcium oxide was carbonated within 
six weeks. The author discusses the results of Voelcker’s experi- 
ments carried out at Woburn on the lime—magnesia ratio in soils. 
The lime and magnesia contents of eleven Herefordshire soils are 
given, and in all cases where the magnesia was in excess of the 
lime, full-crop results were not obtained. W. G. 


The Relation of certain Acidic to Basic Constituents 
of the Soil affected by Ammonium Sulphate and Sodium 
Nitrate. L. P. Howarp (Soil Scz., 1919, 8, 313—321).— 
The soils used were from permanent experimental plots which for 
the last twenty-five years have received, respectively, ammonium 
sulphate and sodium nitrate, half of each plot being limed. An 
exchange of bases, produced by treatment of the soil with a solu- 
tion of potassium chloride, showed a marked degree of reserve 
acidity from the unlimed soil receiving ammonium sulphate. This 
acidity, so developed, showed a correlation with the acidity of an 
aluminium salt equivalent in amount to the weight of aluminium 
found in the extract. Digestion with hydrochloric acid showed 
that the quotient obtained by dividing the sum of the weights of 
the oxides of aluminium and iron by the sum of the weights of 
the oxides of calcium and magnesium ranged from 85 in the case 
of the unlimed soil receiving ammonium sulphate to 10 where lime 
and sodium nitrate were applied. Thus in these acid unlimed 
soils, iron and aluminium partly took the places occupied by 
calcium and magnesium in the limed soils. The soil solution acts 
as a buffer solution containing phosphates and carbonates, and the 
hydrogen-ion concentration in the soil solution from the unlimed 
plot receiving ammonium sulphate was very similar to that pro- 
duced by the addition of even quite large amounts of aluminium 
salts to buffer solutions. W. G. 


Organic Chemistry. 


The Chemical Mechanism of Organic Rearrangements. 
ArtHuR Micnae. (J. Amer. Chem. Soc., 1920, 42, 787—821).— 
A theoretical paper dealing with rearrangement as determined by 
the affinity, energy, and spatial relationships of the atoms involved. 
Intramolecular rearrangements are determined by the free chemical 
energy at the interchanging atoms or groups, their affinity for 
each other and for the atoms in the groups to which they migrate, 
the amount of energy required to separate the migrating portion 
from the remaining atoms of the group, and the heats of form- 
ation of the isomerides or the two products. In a heterogeneous 
chemical system, change in chemical structure of a compound may 
be due to catalytic influence or to chemical action of the energy in 
the reagent employed, involving loss of a component part of the 
compound and subsequent isomerisation of the residual structure. 
A polymolecule may be produced by union of the compound 
with the reagent, when, owing to the chemical energy so added, 
isomerisation in the compound portion of the product takes place, 
resulting in partial conversion of its free energy into bound energy 
and heat, and subsequent decomposition of the system into the 
isomerised product and the reagent. These considerations are 
applied to critical reviews, which do not lend themselves to abstrac- 
tion, of the various hypotheses proposed in explanation of the 
Hofmann conversion of bromoamides into primary amines, the 
rearrangements of aliphatic and aromatic af-glycols under the 
influence of acid, the pinacolin change, the rearrangements of aryl 
iodohydrins, and the formation of benzilic acid from benzil. A 
general consideration is also given of the production of inter- 
mediate products in such reactions. In regard to the question as 
to whether elimination of groups of atoms, for example, hydrogen 
and bromine from ethyl bromide, takes place from the same carbon 
atom or from more than one, it is concluded that, generally speak- 
ing, the former is of rare occurrence, because the latter usually 
results in a greater increase in entropy. J. K. 


Oxidative Decomposition of Hydrocarbons. H. Heinricu 
Franck (Chem. Zeit., 1920, 44, 309—310).—Aliphatic hydro- 
carbons of high molecular weight, such as paraffin oils and waxes, 
are oxidised to carboxylic acids and other oxidation products when 
decomposed by heat in the presence of oxygen and a catalyst. By 
varying the conditions of the oxidation, different proportions of 
volatile and non-volatile fatty acids may be obtained. Good results 
are obtained by the use of compounds of lead, mercury, manganese, 
vanadium, and chromium as catalysts, whilst alkalis and alkaline 
earths may also be used. In practice, good yields of fatty acids, 
tanging from acetic to arachidic acid, may be obtained by heating 
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paraffin wax in an autoclave at 150° in the presence of oxygen 
and 0°5 to 5% of catalyst, although eventually the oxidation may 
also be effected without a catalyst. The resulting fatty acids were 
separated by converting them into esters, which were fractionally 
distilled. The product obtained from an expressed paraffin-wax 
residue yielded 57:1% of fatty acids of lower molecular weight and 
40°7% of acids of higher molecular weight, and contained un- 
saponifiable matter, from which a ketone melting at 46—50°, 
probably a mixture of stearone with other ketones, was separated. 
An edible fat resembling coconut oil was prepared by esterifying 
the mixed fatty acids thus obtained with ethylene glycol and 3% of 
sulphuric acid. [See, further, J. Soc. Chem. Ind., 1920, 395a.] 
C. A. M. 


Brodie’s Myricyl Alcohol. Atperr Gascarp (Compt. rend., 
1920, 170, 886—888).—Brodie attributed to the myricyl alcohol 
obtained from beeswax the formula C.,H,,;OH. The author has 
prepared this alcohol and the corresponding iodide, and from 
careful analyses of the latter, and by preparation of the corre 
sponding saturated hydrocarbon and comparison of the properties 
of the alcohol and its derivatives with known compounds in a near 
position in the same series, he concludes that myricyl alcohol has 
the formula C,,H,,-OH. Finally, from lacceric [dotriacontanoic| 
acid, C,,H,;;CO,H (A., 1914, i, 1045), he has prepared myricyl 
alcohol by degradation, and from myricyl alcohol, by conversion 


into the cyanide and hydrolysis, obtained lacceroic acid. 
W. G. 


The Equation of State of Ethyl Ether. E. Ariis. (Compl. 
rend., 1920, 170, 871—875).—By the use of equations already 
established, the author has calculated the saturated vapour pressures 
and the differences of the molecular volumes of the saturated fluid 
for ethyl ether for each 10° from —10° to 190°, and his results are 
in fairly close agreement with those obtained by Young. Finally, 
he finds for the heat of vaporisation of ethyl ether at 30° the value 
85°63 cal., the value given by Young being 85:18 cal. W. G. 


The Decomposition of Nitric Esters by Lime. Tuomas 
Martin Lowry, Kenpatt Corin Brownine, and JosHua WILLIAM 
Farmery (T., 1920, 117, 552—561). 


Action of the Normal Methyl and Ethyl Sulphates on the 
Alkali Phosphates in Aqueous Solution. Octave Baitty 
(Compt. rend., 1920, 170, 1061—1064).—Methy] sulphate reacts 
with an aqueous solution of trisodium phosphate to give 77°8% of 
disodium methyl phosphate and 6°2% of sodium dimethyl phos- 
phate, the former being converted into its barium salt, which may 
readily be isolated. With ethyl sulphate, the yield of the mono- 
ethyl phosphate is much lower and of the diethyl phosphate slightly 
higher. If disodium hydrogen phosphate is used in place of the 
trisodium salt, the total yield of the esters is lower, and sodium 
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dihydrogen phosphate or phosphoric acid does not react in aqueous 
solution with methyl or ethyl sulphate. W. G. 


The Constitution of the Glycerophosphoric Acids. Ocrave 
Batty (Bull. Soc. chim. biol., 1919, 1, 152—162).—By decom- 
position of barium glycerophosphate, obtained from lecithin, with 
sodium carbonate in aqueous solution, a solution of sodium glycero- 
phosphate was obtained, which was separated into two fractions, 
one crystalline and the other non-crystalline. 

The non-crystalline fraction gave a calcium salt, which yielded 
on oxidation with bromine water evidence of the formation of an 
ether of dihydroxyacetone. This points to the calcium salt being 
a salt of a-glycerophosphoric acid. The crystalline sodium salt 
appears to be a derivative of the B-acid. Therefore the glycero- 
phosphoric acid obtained by the hydrolysis of lecithin is a mixture 
of the two isomerides. J. C. D. 


Action of Water on £’-Dichlorodiethyl Sulphide. Cu. 
Boutin and L. J. Srmon (Compt. rend., 1920, 170, 845—848).— 
BB'-Dichlorodiethyl sulphide is slowly decomposed by cold water 
and rapidly by boiling water, giving hydrochloric acid and dihydr- 
oxydiethyl sulphide. The reaction is an equilibrium phenomenon, 
and is considerably influenced by the temperature and the relative 
proportions of dichlorodiethyl sulphide and water used. Both 
acids and alkalis exert a retarding influence on the decomposition. 

The solubility of dichlorodiethyl sulphide in cold water is 


048 gram per litre. It is increased by the presence of dihydroxy- 
diethyl sulphide. The presence of the latter in small amounts also 
accelerates the decomposition of dichlorodiethyl sulphide, but as its 


concentration increases, the velocity of decomposition decreases. 
W. G. 


Sulphur Derivatives of Butyl Alcohol. H. LeB. Gray 
and Gurney O. GurTexunst (J. Amer. Chem. Soc., 1920, 42, 
856—860).—Dibutyl sulphide is best prepared by boiling aqueous 
solutions of sodium butyl sulphate and sodium sulphide in a reflux 
apparatus, and subsequently distilling; if the mixture is distilled 
without previous boiling, butyl mercaptan is also produced. The 
method of oxidation of the sulphide to the sulphone by nitric acid, 
recommended by Grabowsky (1874), is untrustworthy, but excellent 
results are obtained by the use of sodium permanganate in neutral 
solution. J. K. 


Catalytic Decomposition of Fatty Acids by Carbon. J. B. 
SENDERENS and J. AsouLenc (Compt. rend., 1920, 170, 
1064—1067).—When acetic acid or its homologues are passed over 
purified animal charcoal at 360—380°, the acids are decomposed, 
giving a mixture of carbon dioxide, ethylenic hydrocarbons, carbon 
monoxide, methane and its homologues, and hydrogen, together 
with water and small amounts of ketones and aldehydes. With 
carbon from sugar, a considerably higher temperature is necessary, 
but the products are much the same. W.G 

r 2 
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Remarkable Similarity in the Form of Crystals and 
Microbes. Arminius Bau (Zeitsch. techn, Biol., 1919, 7, 203—213; 
from Chem. Zentr., 1920, i, 495).—With the aid of microphoto- 
graphs (magnification, 1000 times), the author describes crystals of 
calcium oxalate which differ from the usual crystals in such a 
manner that they can easily be mistaken for Saccharomycetes or 
rod-like bacteria. The crystals are obtained by precipitation of 
solutions containing oxalic acid with calcium acetate, and may 
readily be distinguished from living matter by their ready solu- 
bility in moderately dilute hydrochloric, nitric, or sulphuric acid. 

H. W. 


Preparation of Fat and Wax-like Substances. Farpey- 
FABRIKEN VORM. FRiEDR. Bayer & Co. (D.R.-P. 318222; from 
Them. Zentr., 1920, ii, 536).—Adipic acid or its derivatives or 
homologues is esterified with dihydroxylated hydrocarbons or their 
derivatives. Glycyl adipate is obtained as a tallow-like mass when 
adipyl chloride dissolved in pinacolin is treated with a solution of 
ethylene glycol and pyridine in the same solvent ; the ester may also 
be prepared from ethylene dibromide and potassium adipate. 
Glycyl a-methyladipate, brown, waxy mass, is obtained from 
ethylene oxide and a-methyladipic acid. Propyleneglycyl adipate, 
from propylene iodide and potassium adipate, resembles butter. 

H. W. 


The Supposed Methanetetracarboxylic Acid. Eyvixp 
Baeprker (Bull. Soc. chim., 1920, [iv], 27, 257—258).—The sub- 
stance previously described as methanetetracarboxylic acid (com- 
pare A., 1916, i, 2) is now shown to be ammonium tetraoxalate. 


W. G. 


Preparation of Glyoxal. Atexanper Bossnarp (Brit. Pat. 
140478).—When ozone acts on acetylene in presence of a large 
proportion of air, oxygen, or other indifferent gas, the reaction 
ceases to be violent in character and results in the production of 
glyoxal. Proportions which have been found successful are 1—2% 
of ozone, 3—4% of acetylene, and 94—96% of air. The process is 
facilitated by the presence of water vapour or the use of a water 
spray, whereby the glyoxal is washed out of the gaseous mixture 
and separates as a concentrated solution. G. F. M. 


Experiments on the Preparation of “Oximino-derivatives. 
Witiiam Kersuaw Sater (T., 1920, 117, 587—591). 


* Glucal and its Conversion into|New Substances of the 
Dextrose Series. Emit Fiscuer, Max BeramMann, and HERBERT 
Scnorte (Ber., 1920, 58, [B], 509—547).—A further study of 
glucal and its derivatives (A., 1913, i, 445; 1914, i, 252) leads the 
authors to assign the formula 
OH:-CH,.*CH(OH)-CH-CH(OH)-CH:CH 
a y 
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to the parent substance, for the following reasons. Glucal tri- 
acetate can be converted into d-glucosephenylosazone, thus show- 
ing that glucal contains the normal carbon chain present in 
dextrose, and also that a saturated carbon atom unattached to 
oxygen is not present. The transformation of glucal triacetate into 
d-arabinose by means of ozone proves the double bond to be between 
the first and second atoms of the carbon chain. The presence of 
the furan ring accounts for the colour reaction with a pine shaving 
and the observed individuality of one of the acetyl groups of glucal 
triacetate. Only three oxygen atoms of hydroglucal are present in 
hydroxyl groups, and the stability of the substance towards hydro- 
chloric acid renders the presence of an ethylene or trimethylene 
oxide ring improbable. The location of the tetramethylene ring in 
the glucal molecule is deduced from the smooth conversion of glucal 
triacetate into a derivative of dextrose, and from the proof that 
the carbon atom, 6, does not participate in the formation of glucal. 

Glucal triacetate is transformed by ozone in glacial acetic acid 
solution into d-arabinose triacetate and the triacetyl derivative of 
a pentanetetrolic acid (probably arabonic acid), long needles or 
prisms, m. p. 127° after much softening at 120°, [a]? + 27°23° in 
alcoholic solution ; the former showed little tendency to crystallise, 
and was therefore immediately hydrolysed to d-arabinose, which was 
identified as the p-bromophenylhydrazone and the phenylbenzyl- 
hydrazone, colourless, shining leaflets, m. p. 177—178° (corr.), 
fal} + 14:4° in methyl alcohol. 

Glucal triacetate is converted into d-glucosephenylhydrazone by 
the following process. The additive product of bromine and glucal 
triacetate (Fischer, /oc. cit.) is treated with silver acetate, and thus 
converted into a mixture of stereoisomeric tetra-acetylglucose-B- 


bromohydrins, OAc*CH,*CH(OAc)-CH-CH(OAc)-CHBr-CH-OAc, 
L O J 


which is deacetylated by dilute hydrochloric acid and then treated 
with phenylhydrazine ; the yield is about 60% 

Glucal triacetate reacts with a saturated solution of hydrogen 
bromide in glacial acetic acid to yield glucal diacetate hydro- 
bromide, slender needles, m. p. 99—100°; the substance exhibits 
mutarotation in acetylene tetrachloride, chloroform, or alcohol, but 
is recovered unchanged from its solutions. It contains a free 
hydroxyl group, since it is transformed by acetic anhydride in the 
presence of pyridine into glucal triacetate hydrobromide, prisms, 
m. p. 82—85°, [a]]) + 54:43° in tetrachloroethane, which does not 
show mutarotation. The constitution of these substances has not 
been definitely elucidated. 

The addition of bromine to glucal triacetate yields a mixture of 
unstable dibromides, from which on some occasions it has been 
found possible to isolate a crystalline compound, C,.H,,0,Br., m. p. 
117—118° (corr.), which, however, was not optically homogeneous 
and the isolation of which could not be subsequently effected after 
loss of seeding material. The corresponding dichloride proved to 
be more stable, but in spite of homogeneous appearance and 
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constant, if slightly indefinite, m. p. (92—94°), it was likewise not 
optically uniform, and appeared to consist of a mixture of varying 
proportions of stereoisomerides; the most active preparation had 
[a]}} +199°7° in tetrachloroethane solution. The dichloride is 
transformed by silver acetate in glacial acetic acid solution into 
glucosetetra-acetat e-B-chlorohydrin, 
OAc’CH,*CH(OAc)-CH-CH(OAc)-CHCI-CH:OAc, 
senate. te" + Aicanetecatio 

monoclinic-sphenoidal crystals, a:b : c=0°7786:1:0°7030, B= 
117°533’, m. p. 110—111°, [a]}} +51-1° in tetrachloroethane. 

Crude glucal triacetate dibromide is converted by methyl alcohol 
and silver carbonate into a mixture of triacetylmethylglucoside-B- 
bromohydrins: (1) rhombic, bisphenoidal crystals, 

a:b:c=0°2602:1:0°2855, 

m. p. 139° (corr.), [a@]i} +50°2° in tetrachloroethane, and 
(2) monoclinic, sphenoidal crystals, a: 6 : ¢ = 2°7028: 1 : 1°6237, 
B =99°52', m. p. 115—116°, [a]}? —92°0° in tetrachloroethane. The 
acetyl compounds can be deacetylated by methyl-alcoholic ammonia, 
and yield the corresponding methylglucoside-B-bromohydrins: 
(1) m. p. 181—182° (slight decomp.), [a]}} +.0°87° in aqueous solu- 
tion, and (2) m. p. 182—183° (corr.; decomp.), [a]i? —63-8° in 
aqueous solution ; the former does not reduce Fehling’s solution and 
is stable towards NV-hydrochloric acid, whereas the latter is readily 
attacked. Triacetylmethylglucoside-B-chlorohydrin, thin prisms, 
m. p. 150—151° (corr.), [a]i} +40°0° in tetrachloroethane, is very 
readily obtained from glucal triacetate dichloride, only one modifi- 
cation appearing to be formed. On deacetylation, it gives methy- 
glucoside-B-chlorohydrin, slender needles, m. p. 164° after soften- 
ing at about 159°, [a]i} —12°05° in aqueous solution. 

Methyl epiglucosamine, OMe*C,H,,O,NH2, is obtained in the 
form of its salts by the action of hot aqueous ammonia on methyl- 
glucoside-8-bromohydrin (1) or methylglucoside-B-chlorohydrin ; the 
hydrobromide crystallises in needles, m. p. about 215° (decomp.), 
[a]; —123°8° in aqueous solution, whilst the hydrochloride decom- 
poses at 210—211° and has [a]j,*"— 146-6° in water. The glucoside 
is not attacked by emulsin or yeast extract. Methyl egiglucos- 
amine could only be isolated as a syrup. Tetra-acetylmethyl epi- 
glucosamine is, however, smoothly obtained when the above hydro- 
chloride is treated with acetic anhydride and dry pyridine at the 
ordinary temperature; it forms rhombic-bisphenoidal crystals, 
a:b:e=0°4279:1:0°3906, m. p. 188°, [a]; —119°2° in chloroform, 
and does not appear to be identical with the tetra-acetylmethyl- 
glucosamine described by Hamlin. 

Treatment of either form of methylglucoside-8-bromohydrin with 
sodium amalgam and water (the chlorohydrin, however, is only 
extremely slowly affected) leads to the formation of B-deorymethy- 
glucoside, OMe-CH:CH,*CH(OH)-CH:-CH(OH):CH,:OH, which, in 

t O 4 


the absence of seeding material, is best purified through the tri- 
acetyl derivative; the pure substance has m. p. 122—123° (corr.); 
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[a]; — 48-229 in aqueous solution. It does not reduce Fehling’s 
solution, but is readily hydrolysed by V/10-hydrochloric acid, but 
not by yeast extract or emulsin. Triacetyl-B-deorymethylglucoside 
forms rhombic-bisphenoidal crystals, a: 6 : c=0°4701:1:0°5636, 
m. p. 96—97° after softening at 91°, [a]j) —30°31° in tetrachloro- 
ethane solution. 

Glucal diacetate-(-bromohydrin, 


CH,Br-CH(OAc)-CH-CH(OAc)*CH:CH (2), 
l O J 


needles, m. p. 44—45°, [al]if —43°03° in tetrachloroethane, is 
obtained by the reduction of acetyldibromoglucose with zinc dust 
aud acetic acid. It reduces Fehling’s solution, adds bromine in 
chloroform solution, and gives a green coloration with a pine 
shaving; it does not, however, restore the colour of a magenta— 
sulphurous acid solution. H. W. 


A Celloisobiose. H. Ost and R. Prostgcen (Zeitsch. angew. 
Chem., 1920, 38, 100).—A new biose has been isolated from the 
product of the acetylation of cellulose in presence of considerable 
quantities of sulphuric acid, the reaction being allowed to proceed 
for some days at 30°, or for some weeks at 15—-20°, until crystals 
of the known cellobiose octoacetate begin to separate. Ce/loiso- 
hiose, C\oH500,,, is easily soluble in water, sparingly so in alcohol, 
and forms fine needles, which melt indefinitely at 165—190° with 
evolution of gas; in aqueous solution, [a], + 23°. It has a slightly 
sweet taste, and its reducing property is 99% of that of maltose. 
It is not hydrolysed by yeast, but readily yields dextrose when 
treated with hydrochloric acid. Whilst cellobiose showed signs of 
fermentation after five days (compare, however, Schliemann, Diss., 
Hanover, 1910), cellotsobiose gave no carbon dioxide. J. K. 


The Viscosity of Solutions of Cellulose. I. Wittiam 
Howreson Gipson. II. Witt1am Howreson Grieson [with Leo 
Spencer and Rosert McCatr] (T., 1920, 117, 479—493). 


Digestive Hydrolyses by Mechanical Ionisation of the 
Water. J. E. Apetous and J. Atoy (Compt. rend., 1920, 170, 
1012—1014. Compare A., 1919, i, 310).—Simple shaking or 
bubbling of air through an aqueous solution or suspension of starch, 
lactose, neutral fats, or fibrin produces a partial hydrolysis, the 
amount increasing with rise in temperature. The addition of 
boiled digestive juices, such as saliva in the case of starch, or gastric 
juice in the case of fibrin, considerably increases the hydrolysis, 
although the enzymes in these juices were destroyed by the 
preliminary boiling. 


The Supposed Fission of Starch by Formaldehyde. M. 
Jacosy, W. von Kaurmann, A. LewitTe, and H. Satuincer (Ber., 
1920, 58, [B], 681—685).—A reply to Woker’s recent criticisms 
(this vol., i, 10). The simple explanation of the supposed diastatic 
action of formaldehyde lies in the fact that the latter forms a loose 
additive compound with starch (which does not give a blue color- 
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ation with iodine), and also modifies the physical properties of the 
colloid; precipitation with alcohol, or with numerous electrolytes 
which behave similarly, yields unchanged starch, which under no 
conditions has suffered diastatic degradation. H. W. 


Some Properties of Inulin and Changes in its Physical 
State. J. Wotrr and B. Gestin (Bull. Soc. chim. biol., 1920, 2, 
19—-23).—The hydrolysis of inulin is considered. Inulin prepared 
from chicory or dahlias is more soluble in water than that from 
other sources after it has been precipitated by alcohol. It 
can be converted into the less soluble form by evaporating the 
solution. The change is reversible, and is not fully understood. 


J. C. D. 


The Diastatic Hydrolysis of Inulin. H. Corin (Compt, rend., 
1920, 170, 1010—1012).—In the hydrolysis of inulin by inulase 
from different sources, there is no indication of the formation of 
any intermediate products between inulin and the reducing sugars. 


Preparation of Organic Derivatives of Calcium Iodide. 
Water Spitz (D.R.-P. 318343 ; from Chem. Zentr., 1920, ii, 601). 
—Aqueous or alcoholic solutions of calcium iodide are allowed to 
react with neutral aqueous or alcoholic solutions of organic deriv- 
atives of ammonia, such as free or combined amino-acids or carb- 
amides, and the additive compounds are obtained in the solid state 


by evaporation or spontaneous crystallisation of the solutions. 
Glycine calcium todide, CaI,,NH.*CH,*CO,H,2H,O, crystallises 
from aqueous solutions of the components in colourless, prismatic 


needles which decompose, without melting, above 275°; the iodine 
is not completely precipitated by silver nitrate in nitric acid solu- 
tion. Carbamide calcium iodide, Cal,,CO(NH,).,2H,O, obtained 
by boiling an aqueous solution of the components with a few drops 
of acetic acid under reflux, forms large, transparent plates, m. p. 
167°5°; the calcium is quantitatively precipitated by ammoniacal 
ammonium oxalate. Glycylglycine calcium iodide, 
CaI,,(C,H,O,N,).,2H,0, 
colourless needles, decomposes with separation of iodine, but with- 
out melting, above 200°. Alanine calciwm iodide, 
CalI,,(C,;H;0,N),,2H,O, 
has m. p. 115°. The compounds are stable in air, not hygroscopic, 
and applicable in pharmacy ; in contrast to calcium iodide, they are 
not decomposed by carbon dioxide. H. W. 


Action of Chlorine, of Hypochlorous Acid, and of Cyanogen 
Chloride on Cyanamide and its Derivatives. Cu. Mavaevuin 
and L. J. Simon (Compt. rend., 1920, 170, 998—1001).—When 
chlorine is passed over cyanamide, a yellow, highly polymerised 
product is obtained. When the gas is passed into an aqueous solu- 
tion of the amide or of calcium cyanamide, a lachrymatory product 
is obtained. If the solution is then warmed, a red vapour is given 
off, which condenses below 0° to a red, extremely unstable liquid, 
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which explodes after a few minutes. When an aqueous solution 
of cyanamide is added gradually to an aqueous solution of hypo- 
chlorous acid free from chlorine, and the mixture cooled to 0°, a 
very unstable, crystalline product, dangerous to handle, is obtained. 
When perfectly dry silver cyanamide is added to an excess of 
cyanogen chloride at 0°, a white powder is formed, which is a 
silver compound, AgN(CN),, and swells up when heated. ‘This 
silver compound is decomposed by hydrogen chloride in ethereal 
solution, giving dicyanimide hydrochloride, NH(CN),,HCI, which 
in its turn is decomposed by water to give biuret. If the silver 
compound, AgN(CN),, is decomposed in water by dilute hydro- 
chloric acid, it gives eyanocarbamide, CN'NH-CO-NH,. W. G. 


Carbon Subnitride. Action of Halogens, of the Hydrohalogen 
Acids, and of Alcohols. Cwartes Mourev and Jacques Cu. 
BonGRAND (Compt. rend., 1920, 170, 1025—1028. Compare A., 
1914, i, 671).—The heat of combustion of carbon subnitride agrees 
with the equation 4Cjinona + Novas = CaNosoua — 138°3 cal. The sub- 
nitride fixes all the halogens. With an aqueous solution of hydro- 
bromic acid, the product is a-bromo-a8-dicyanoethylene, 

CN-CH:CBr-CN, 
m. p. 48-5—49°. Similarly, the subnitride adds on the elements of 
hydrogen iodide, giving a-iodo-aB-dicyanoethylene, m. p. 86—87°. 
With ‘hydrochloric acid, partial hydrolysis also occurs, and the pro- 
duct is chloro-B-cyanoacrylamide, m. p. 167°, the chlorine probably 


being attached to the a-carbon atom. When carbon subnitride is 
treated with absolute alcohol, it yields a-ethory-aB-dicyanoethylene, 
m. p. 30°5—31°, D825 1-0166, ni’ 1°4677. Similar additive pro- 
ducts are obtained with other alcohols. W. G. 


Preparation of Cyanogen Chloride on a Large Laboratory 
Scale. TT. Starer Price and Sraniey J. Green (J. Soc. Chem. 
Ind., 1920, 39, 98r—1011T).—The most convenient method for the 
preparation of cyanogen chloride on a large laboratory scale is by 
the action of chlorine on a dilute solution (12—15%) of hydro- 
cyanic acid. The chlorine is forced into the solution through a 
porous pot, and the fine bubbles so produced bring about rapid 
chlorination. The heat of reaction is sufficient to distil over the 
cyanogen chloride into cooled receivers; the crude product contains 
water and hydrogen cyanide, together with traces of hydrochloric 
acid ; methods of purification are described. 

Instead of using a pure solution of hydrocyanic acid, the acid 
may be made in situ by the interaction of sodium cyanide and 
sulphuric acid solutions, the hydrocyanic acid solution thus pro- 
duced being about 6% strength. On a large scale, this method 
suffers from the disadvantage that considerable cooling is necessary 
during the preparation of the solution of hydrocyanic acid. 

The method described by Jennings and Scott (A., 1919, i, 526) 
is not practicable on a large scale, owing to the difficulty of 
regulating the temperature. 

Tt is shown that the reaction between chlorine and hydrocyanic 
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acid proceeds quantitatively according to the equation Cl,+ HCN= 
CNC1+ HCl. 

Pure cyanogen chloride has b. p. 13° (uncorr.) and m. p. —8°, 
D{ 1-207, and Dj 1-218. By the action of hydrogen chloride, the 
following effects are produced: (a) The cyanogen chloride is poly- 
merised to cyanuric chloride, the reaction taking place slowly and 
only to any extent in the absence of water. (+) Hydroxylation 
of the cyanogen chloride to cyanic acid and carbon dioxide, and 
hence to ammonium chloride and carbon dioxide. This is a much 
more rapid reaction than (a), the velocity increasing with the 
strength of the acid. The action is complete in a few hours with 
9N-HCl; with 2N-acid, the reaction is very slow, and even with 
5NV-acid takes several days. The pure substance does not undergo 
polymerisation, and dry chlorine and carbonyl chloride have no 
action on it. 

In an addendum, a small-scale continuously acting apparatus is 
described. T. 8. 


Methylstannonic Acid and some of its Salts and Deriv- 
atives. J. G. F. Druce (Chem. News, 1920, 120, 229—230).— 
In view of the suggestion that potassium hydrogen stannite has a 
structure similar to that of potassium formate (Hantzsch, A., 
1902, ii, 289), the relationship of methylstannonic acid to acetic 
acid has been studied, but they are found to have little in common. 
The corresponding methylstannonates are precipitated on the addi- 
tion of copper, zinc, nickel, or ferrous sulphates to solutions of the 
alkali salts. The acid is insoluble in solutions of the alkaline 
carbonates or in organic solvents, but soluble in mineral acids, 
acetic and tartaric acids. It is infusible, but when strongly heated 
is decomposed into stannic oxide, methane being also produced in 
absence of air. Stannic oxide is also produced when the acid is 
gently heated with ammonium nitrate. A modification of Pfeiffer 
and Lehnardt’s method of preparing the acid (A., 1903, i, 470, 
802) consists in the careful acidification of the residual solution 
after removal of alcohol at 40° from the product of the action of 
methyl iodide on an alcoholic potassium stannite solution at the 
ordinary temperature for three days. Methylstannoyl potassium 
carbonate, which is produced by Pfeiffer’s process, forms crystalline 
platelets, the solution of which in water is alkaline in reaction and 
suffers decomposition either by heat or by dilute hydrochloric acid, 
carbon dioxide being produced in the latter case. Aniline methyl- 
stannichloride, (NH,Ph),.H,MeSnCl,, prisms, m. p. 214°, from 
tin methyl chloride or methylstannonic acid and aniline hydro- 
chloride, forms an acid solution, unaltered by boiling. Methyl- 
aniline methylstannichloride, (NHMePh),H,MeSnCl;, granules, 
m. p. 194°. Pyridine methylstannichloride, Py,H,MeSnCl,, yellow 
plates, m. p. 300°. J. K. 


Catalytic Oxidation. I. Benzene. Joxnn Morris Weiss and 
CuarLtes R. Downs (J. Ind. Eng. Chem., 1920, 12, 228-232. 
Compare this vol., i, 216, 236).—An outline of investigations of 
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the catalytic oxidation of benzene, especially the formation of 
maleic acid. In this reaction, using vanadium dioxide as catalyst, 
temperature control is the most important factor. The apparatus 
employed consisted essentially of a vaporiser and mixer, a contact 
tube, and a condensing system; the contact tube was immersed in 
a metal bath kept at a definite temperature. W. P. &. 


The Introduction of the Chloromethyl Group into the 
Aromatic Nucleus. Henry SrepuHen, WaALLAce FRANK SuHort, 
and GrorrrEy Guiappine (T., 1920, 117, 510—527). 


[Freezing Points of Binary and Ternary Systems of 
Nitrotoluenes.] E. Cuapanier (Mon. Scz., 1920, [v], 10, 80).—-The 
method of determining the freezing points of component systems 
of nitrotoluenes described by Bell and Herty (this vol., i, 152) is 
the most trustworthy yet devised ; but to obtain concordant results, 
the supercooling must not be too pronounced, since the temperature 
does not subsequently rise to the same extent as when there is only 
slight supercooling. Owing to the variable influence of supercool- 
ing, the melting-point curves thus obtained will be slightly below 
the true curves for binary systems. Applying the hypothesis of 
Bell and Herty, the eutectic points of binary mixtures of 2:3-, 
2:4-, 2:5-, and 2:6-dinitrotoluenes have been calculated. The 
method is also applicable to the study of nitration processes. For 
example, direct nitration of toluene to dinitrotoluene gives mix- 
tures of 2:4- and 2:6-dinitrotoluene, from which crystals solidify- 
ing at 66—-67° can be separated, whereas by the nitration of mono- 
nitrotoluene to dinitrotoluene, a mixture solidifying at about 59° is 
obtained. In like manner, differences may be observed in the 
products obtained by nitrating toluene to trinitrotoluene directly 
or in three stages. C. A. M. 


The Electrochemical Oxidation of p-Nitrotoluene and of 
its Isomerides. Fr. Ficnrer and Gtratp Bonnors (Helv. Chim. 
Acta, 1920, 8, 395—-409).—Contrary to the statement of Elbs that 
the electrochemical oxidation of p-nitrotoluene does not proceed 
beyond the formation of p-nitrobenzyl alcohol (A., 1897, i, 332), 
it is shown that under varying conditions in acetic-sulphuric acid 
solution with a platinum anode, both pnitrobenzaldehyde and 
pnitrobenzoic acid are produced (compare Coehn, Zeittsch. 
Elektrochem., 1903, 9, 643; Labhardt and Zschoche, A., 1902, 
i, 289). The alcohol owes its protection from further oxidation to 
the simultaneous formation of a tarry product, of low nitrogen 
content and phenolic in character, together with nitric acid as a 
result of the replacement of the nitro-group of p-nitrotoluene by 
hydroxyl. In virtue of its easy oxidisability (compare A., 1914, 
i, 946), this product acts as a depolariser. The acetic acid also 
plays a part by protecting the alcohol from the action of the nitric 
acid; if aqueous sulphuric acid be used, a better yield of p-nitro- 
benzoic acid is produced, and p-nitrobenzyl alcohol can only be 
isolated with difficulty. Experiments on the electrolytic oxidation 
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of phenol showed that the formation of carbon dioxide was greatly 
increased by nitric acid, but this effect was negligible when acetic 
acid was also present. Successively better yields of p-nitrobenzoic 
acid, without the formation of tar, are obtained by replacing 
pnitrotoluene by pnitrobenzyl alcohol or p-nitrobenzaldehyde, 
whether acetic acid be present or not. Owing to its greater 
oxidisability, o-nitrotoluene suffers complete decomposition in 
aqueous sulphuric acid, but in acetic-sulphuric acid gives a smaller 
yield of nitrobenzyl alcohol than the para-isomeride (compare 
Pierron, A., 1901, i, 685), with some tar, whilst the alcohol and 
the aldehyde may be respectively oxidised in good yield to the 
aldehyde and the acid. By oxidation in presence of dilute 
sulphuric acid, m-nitrotoluene also suffers complete decomposition, 
but m-nitrobenzyl alcohol cannot be detected among its oxidation 
products in acetic-sulphuric acid solution, since, like toluene, 
it yields the aldehyde, or, with sufficient current density, 
the acid. This may also easily be obtained in good yield from the 
alcohol and the aldehyde. In explanation of this difference from 
the ortho- and para-isomerides, it is shown that, of the series 
pnitrotoluene, p-nitrobenzyl alcohol, p-nitrobenzaldehyde, and 
p-nitrobenzoic acid, the alcohol shows the maximum polarisation 
value in presence both of aqueous- and of acetic-sulphuric acids, 
and, in consequence, it is suggested that a peroxide of pnitro- 
benzyl alcohol is formed which increases the oxidising effect of the 
anode on the higher oxidation products. If platinum be replaced 


by lead peroxide as anode, the alcohol is no longer obtained. When 
the alcohol is used as starting material, it reacts with any peroxide 
to form the aldehyde, and so weakens its protective action. The 
polarisation values of o- and m-nitrobenzyl alcohols are very small, 
in accordance with the smaller yields obtained of these substances. 


J. K. 


Formation and Decomposition of Aromatic Sulphonic 
Acids by Electrochemical Oxidation. Fr. Ficnrer, Roperr 
BRANDLIN, and Ernst R. Hatiaver (Helv. Chim. Acta, 1920, 8, 
410—422. Compare A., 1914, i, 811).—By electrolytic oxidation 
of ammonium 4:4/-disulphodiphenyl disulphide at a platinum 
anode, benzene-p-disulphonic acid is produced in 88% yield, but is 
only freed with difficulty from impurities, presumed to arise from 
its oxidation (compare Tonoli, Chem. Zeit., 1912, 36, 939). 
Experiments on the electrolytic oxidation of ammonium benzene- 
p-disulphonate itself indicated the formation of a phenolic com- 
pound as intermediate product, the final product being isolated as 
a barium salt, to which the formula C,.H,O,,S,Ba, is assigned with 
reserve. Phenol-2:5-disulphonic acid is probably an intermediate 
product, since on oxidation it exhibits a similar series of colour 
changes, probably involving the formation of catechol-4-sulphonic 
acid. Benzene-m-disulphonic acid also appears to furnish phenolic 
compounds (possibly catechol-4-sulphonic acid and quinolsulphonic 
acid), since the odour of pbenzoquinone is observed and the solu- 
tion gives a green coloration with ferric chloride, but suffers com- 
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plete decomposition without offering the possibility of isolating 
intermediate products. j 


Purification of Decahydronaphthalene Terrra.in G.m.z.H. 
(D.R.-P. 310781; from Chem. Zentr., 1920, ii, 601—602).—Incom- 
pletely hydrogenated naphthalene is treated with liquid sulphur 
dioxide; naphthalene and its tetra-, hexa-, and octa-hydrated 
derivatives readily pass into solution, whilst decahydronaphthalene 
is practically insoluble in this medium. 


Preparation of Chlorinated Nitronaphthalenes. Oskar 
Marrer (D.R.-P. 317755; from Chem. Zentr., 1920, ii, 601).—The 
chloro-additive compounds of naphthalene are treated with nitric 
acid at a low temperature, and the products so formed are heated 
with water or with reagents which combine with acids. Thus, 
naphthalene dichloride and nitric acid (D 1°5) yield a mitro- 
naphthalene dichloride which, when boiled with water or heated 
with milk of lime, passes into 8-chloro-a-nitronaphthalene, m. p. 
93—94°; the latter is reduced by stannous chloride and hydro- 
chlorie acid to 8-chloro-a-naphthylamime, m. p. 88—89°. Similarly, 
naphthalene tetrachloride and nitric acid (D 1°5) form a resinous 
nitronaphthalene tetrachloride, which is transformed by methyl 
alcohol and sodium carbonate, or by benzene, methyl alcohol, and 
sodium hydrogen carbonate at 140—150°, into 5 :8-dichloro-a-nitro- 
naphthalene, m. p. 94°. 5:8-Dichloro-a-naphthylamine, m. p. 
104—105°, is prepared by reducing the latter with tin and 
hydrochloric acid. H. W. 


The Reduction of Nitronaphthalenesulphonic Acids. 
Hans Epvarp Frerz and Pavt Werssensacu (Helv. Chim. Acta, 
1920, 8, 305—311).—The results of previous investigators have 
tended to show complete agreement between the nitro-derivatives 
of benzene and of naphthalene in their behaviour on reduction. 
It is now found that the reduction, whether electrolytic or by 
means of iron and ferrous sulphate, of 5-nitro- and 8-nitro 
naphthalene-2-sulphonic acid only yields the corresponding hydr- 
oxylamines (compare D.R.-P. 81621). The resulting solutions 
have strong reducing properties, and give red precipitates of 
unstable Schiff’s bases when treated with formaldehyde and 
dimethylaniline. Complete reduction is only achieved in weakly 
acid solution, for example, by the use of ferrous acetate. 
The 5- and  §8-nitronaphthalene-l-sulphonic acids, however, 
and also 8-nitronaphthalene-1:3:6-trisulphonic acid, may be 
reduced electrolytically to the amino-acids in 10% sulphuric acid 
solution, a current density of 200—600 amp./dm.? being employed 
between lead electrodes. 

The dissociation constants of the following acids are given: 
naphthalene-l-sulphonic acid, 0°18; naphthalene-2-sulphonic acid, 
0°25 (compare Wegscheider and Lux, A., 1909, ii, 649); 5-nitro- 
naphthalene-l-sulphonic acid, 0°15, the 8-nitro-isomeride, 0°094; 
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5-nitronaphthalene-2-sulphonic acid, 0°10, the 8-nitro-isomeride, 
0°13; 8-nitronaphthalene-1 :3:6-trisulphonic acid, 0-055. J. K. 


Naphthalene-l-sulphonic Acid. Hans Epvarp Fierz and 
Paut WeissenBacu (//elv. Chim. Acta, 1920, 3, 312—318).—It is 
shown that the sulphonation of naphthalene, even at low tempera- 
tures, always results in the formation of some naphthalene-2- 
sulphonic acid, for example, at least 2% at 0° (Euwes, A., 1909, 
i, 707). The determination of the proportion is based on the fact 
that the l-acid crystallises from aqueous solution as a dihydrate, 
whilst the 2-acid forms a trihydrate. Apparently the process of 
sulphonation consists in the formation of a molecular compound, 
which undergoes decomposition into either the 1- or the 2-acid, 
according to the prevailing external conditions. Naphthalene-1- 
sulphonic acid separates from aqueous solution in the form of tiny, 
non-deliqtescent columns, surmounted by pyramids, 

C,,H,"SO,H,2H,0, 

m. p. 90°, which cannot be completely dehydrated without decom- 
position. The ammonwm salt, C,)H;"SO,°NH,, pearly leaflets; 
the lead salt, (C,)H;SO,).Pb,3H,O, lustrous leaflets, is converted 
into the monohydrate at, 85°; the zine salt (6H,O), thin leaflets; 
the cobalt salt (6H,O), lustrous, pale red leaflets, is bluish-violet 
when anhydrous; the nickel salt (6H,O), lustrous, light green 
leaflets, turns yellow and becomes anhydrous at 185° ; the copper 
salt (6H,O), turquoise-blue leaflets, is dehydrated and turned yellow 
at 180°; the cadmium salt (6H,O) and the zine salt (6H,O) form 
leaflets. The strontium salt crystallises as a dihydrate. J. K. 


Action of Aqueous Sodium Hydroxide on the a-Naphthy]l- 
aminesulphonic Acids. Hans Epuarp Fierz (Helv. Chim. Acta, 
1920, 8, 318—329).—Diagrams of curves are given expressing the 
tabulated results of a quantitative study of the proportions of the 
products obtained by the treatment of the a-naphthylamine 
sulphonic acids with varying strengths of sodium hydroxide solu- 
tion at different temperatures. The following products are 
obtained, the figures in brackets indicating the maximum propor- 
tion observed, with the corresponding temperature and strength of 
alkali employed, time of action in all cases being three hours; from 
a-naphthylamine-4-sulphonic acid: a-naphthol (59%), a-naphthol-4- 
sulphonic acid (54%; 280°, 10%), 1:4-dihydroxynaphthalene 
(traces), but no a-naphthylamine; from a-naphthylamine-d- 
sulphonic acid, 1:5-dihydroxynaphthalene (60°2%; 290°, 30 or 
50%), 5- a a naphthol (52°4%; 250°, 30%), a- ‘naphthylamine 
(7°8%; 300°, 50%), and probably a little a-naphthol-5-sulphonic 
acid; from o-naphthylamine6- sulphonic acid, a-naphthol-5 (?)- 
sulphonic acid (49%; 260°, 20%), 1:6- dihydroxynaphthalene (17%; 
260°, 50% 0), a-naphthylamine (0°3%; 260°, 20 or 50%), unchanged 
acid (37%; 260°, 20%) and traces of 5- amino-8-naphthol ; from 
a- -naphthylamine-7-sulphonic acid, a-naphthol-7-sulphonic acid 
ee [2]; 260°, 50%), 8-amino-8-naphthol (37°7%; 260°, 50%), 

37 -dihydroxynaphthalene (3%; 260°, 20%), unchanged acid (55% ; 
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260°, 20%) ; from a-naphthylamine-8-sulphonic acid, 1 : 8-dihydroxy- 
naphthalene (46°6% [70% by very rapid heating]; 300°, 10%), 
a-naphthylamine (32°5%), a-naphthol-8-sulphonic acid, and traces 
of 8-amino-a-naphthol. Some naphthalene is always produced 
when naphthalene-l- or -2-sulphonic acids are fused with sodium 
hydroxide solution (compare Willson and Meyer, A., 1915, i, 232). 
J. K. 


Preparation of Hexanitrodiphenylamine and its Use as 
a Primer in Shell Charges. Jonn Marsnatt (J. Ind. Eng. 
Chem., 1920, 12, 336—340).—Hexanitrodiphenylamine is more 
stable than tetranitromethylaniline or tetranitroaniline, and is 
superior to trinitrotoluene as a detonator. It may be prepared on 
a large scale by a modification of Carter’s method (Zeitsch. ges. 
Schiess. u. Sprengstoffw., 1913, 205) of nitrating aniline. In the 
first stage, two mols. of aniline and one mol. of chloronitrobenzene 
are emulsified with hot water, and the temperature raised to 80° 
for an hour. Dinitrodiphenylamine is precipitated in clusters of 
red needles melting at 148° to 152°. This is converted into tetra- 
nitrodiphenylamine by nitration with a suitable mixture of nitric 
and sulphuric acids, first at 70° and then at 80° to 90°, yielding a 
brownish-yellow, amorphous mass containing small amounts of 
higher nitration products. The final nitration of this material is 
effected at 90°, and yields up to 80% of the theoretical amount 
of hexanitrodiphenylamine in yellow crystals melting at 
238:5—-239°5°. The method of nitrating dinitrodiphenylamine in 
one operation, suggested by Hoffmann and Dame (A., 1919, i, 394), 
is less suitable, since it yields an amorphous material melting at 
238°. The absolute density of the crystalline product was 1-653. 
[See, further, J. Soc. Chem. Ind., 1920, 429a.] C. A. M. 


Preparation of Diarylurethanes. CueEmiscHe FasrikEN voRM 
WEILER TER MEER (D.R.-P. 306316; from Chem. Zentr., 1920, 
ii, 491—492).—The diarylamine or its hydrochloride (one molecule) 
is warmed with one or more molecules of ethyl chloroformate in 
the presence or absence of a solvent until hydrogen chloride ceases 
to be evolved. When only one molecule of diarylamine is 
employed, a quantitative conversion of diarylamine into urethane 
is effected, and free hydrogen chloride is evolved. The preparation 
of diphenylurethane from diphenylamine and chloroformic ester is 
particularly described. H. W. 


Ferribenzhydroxamic Acid Compounds. R. F. WEINLAND 
and Gertrup Barer (Ber., 1920, 53, [B], 685—696).—Addition of 
aqueous ferric chloride to a solution of sodium benzhydroxamate 
in water yields the sparingly soluble ferribenzhydroxamate, 


O-1F 
oPn<” 31 °1-5,0, 
N-OH 


reddish-brown rods or six-sided platelets from 96% alcohol, needles 
from more dilute alcohol. The substance behaves as an internally 
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complex salt; it dissolves readily in aqueous solutions of all types 
of bases and in dilute acids, apparently with formation of salts, 
which can only exist in solution, since the latter ultimately deposits 
the original material. From alcoholic solutions of ferric chloride, 
benzhydroxamic acid and pyridine (or quinoline), the following 
series of salts has been prepared [in the formulation of which 
BzxH represents the benzhydroxamic acid molecule and Bzx the 
radicle PhC(:N-OH)-O}]: (i) rectangular, violet platelets, 


Py, || Cl 
| Fea a | | Fef pt), >Hs0 , 
mee Cl, 
(ii) pale violet, irregular, six-sided platelets, | Fepy 4 | Fe Bzx , 
-X Py 


which are converted by water into ferribenzhydroxamate; (iii) the 
cherry-red salts FeCl;,BzxHPy and FeCl,,BzxH Quinoline, which 
are soluble in water and are to be regarded simply as the pyridine 
and quinoline salts of a  trichlorobenzhydroxamatoferri-acid, 


Pk |B (iv) dark red, shining powder, 


cl Py ~~ 
| Fee | [ Fen? |, |F eae | +12H,0; 


Quinoline,| |. Cl, | 
(v) dark red salt, [FeCl,] | Feger = | Feteear | + 9H40; 


Py |] - 

(vi) reddish-brown needles, 2| Fe Ci | Fey? | +6H,0. The 
Bzx,| * ae 

preparation of the individual salts is effected by suitably varying 


the relative proportions of the components; for details, the original 
must be consulted. H. W. 


Preparation of Dinitrophenol. Oswatp Sivperrap (Brit. Pat. 
140955 ).—2:4-Dinitrophenol is obtained by suspending 100 parts 
of p-nitrosophenol in a solution of 200 parts of sodium nitrate in 
350 parts of water and running the mixture into 480 parts of 50% 
sulphuric acid at 70—80°, the temperature being finally raised to, 
and maintained for six hours at, 95°. The yield amounts to 135 
parts of dinitrophenol, representing 130% on the phenol initially 
employed. If desired, nitric acid (D 1:2) may be substituted for 
the sodium nitrate and sulphuric acid. G. F. M. 


Preparation of Pyrogallol. Nirrirrasrik Axr.-Grs. (Brit. 
Pat. 140694).—Pyrogallol is obtained in nearly theoretical yield 
by heating solutions or suspensions of tannic or gallic acids at 
temperatures above 160° in an autoclave, with a proportion of alkali 
or alkaline earth, etc., hydroxides or carbonates not materially 
exceeding twice the amount required to effect substitution of the 
hydrogen atoms of the carboxyl groups initially present and those 
formed by hydrolysis, if any. G. F. M. 
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The Valency Problem of Sulphur. III. H. Lecuer (Ber., 
1920, 53, [B], 577—590. Compare A., 1915, i, 532; 1916, i, 41).— 
In previous communications (A., 1915, i, 532; 1916, i, 41), evidence 
has been brought forward to show that diphenyl disulphide and 
di-p-dimethylaminodiphenyl disulphide are not appreciably dis- 
sociated into free radicles, since their solutions obey Beer’s law. 
This method of attacking the problem is not, however, sufficiently 
accurate to enable conclusions to be drawn as to the possibility of 
a slight dissociation. A different mode of working has now been 
adopted, and it is shown that a solution of molar amounts of 
diphenyl disulphide and di-o-nitrodiphenyl disulphide in boiling 
xylene is unchanged after three hours, and in benzene at 200° is 
unaltered after six hours, and that the same is true of equivalent 
solutions of o-nitrodiphenyl disulphide in the same solvents. From 
these experiments, the conclusion is drawn that the solutions of 
the latter substance cannot contain any free radicle, and, whilst a 
partial dissociation of one of the symmetrical disulphides is not 
absolutely excluded, it is highly improbable that such is actually 
the case. 

Diphenyl disulphide, di-p-dimethylaminodiphenyl disulphide, 
di-o-nitrodiphenyl disulphide, and onitrodiphenyl disulphide 
exhibit thermochromic properties, darkening when heated in the 
crystalline or molten condition or when in solution, and returning 
to their original colour when cooled. The phenomenon is exhibited 
most strongly by the dimethylamino-, least strongly by the nitro- 
derivatives. It does not appear to depend on the formation of 
free radicles, and is not a specific property of the disulphide group, 
since it is also exhibited by o-nitrodiphenyl sulphide. It may 
possibly be partly attributable to the presence of the nitro-group, 
since nitrobenzene is itself thermochromic. 

The dissociation of mercury phenylmercaptide into mercury and 
diphenyl disulphide, Hg(SPh), — Hg+PhS-SPh, does not appear 
to be attributable to a preliminary detachment of the SPh- 
radicle, since o-nitrodiphenyl disulphide is found to react with 
mercury under conditions which preclude the presence of the free 
radicle; the products of the action are diphenyl disulphide, di-o- 
nitrodiphenyl disulphide, and mercury o-nitrophenylmercaptide, 
small, yellow, very electric needles, m. p. 231° (decomp.) after 
softening at 222° and darkening at 228°. 

o-Nitrodiphenyl disulphide, NO,°C,H,yS:SPh, long, yellow 
crystals, m. p. 55°, is smoothly prepared by the action of o-nitro- 
chlorothiolbenzene (Zincke and Farr, A., 1912, i, 763) on pheny]l- 
mercaptan in dry ethereal solution. H. W. 


Reduction of Organic Disulphides by Alkali Mercaptides. 
H. Lecuer (Ber., 1920, 58, [B], 591—-593).—The author has 
attempted to prepare o-nitrodiphenyl disulphide, NO,*C,H,°S:SPh, 
by the action of o-nitrochlorothiolbenzene (Zincke and Farr, A., 
1912, i, 763) on sodium phenyl sulphide, but has thereby obtained 
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mainly a mixture of the s-diphenyl disulphide and di-o-nitro- 
diphenyl disulphide. The as-disulphide is shown to be formed 
primarily and to be immediately reduced by the sodium phenyl 
sulphide to diphenyl disulphide and sodium _ o-nitropheny]| 
mercaptide, NO,-C,H,S*SPh + PhSNa= NO,°C,H,-SNa+ PhS-SPh; 
the latter then reacts with o- -nitrochlorothiolbenzene to yield di-o. 
nitrodipheny] disulphide. H. W. 


Cholesterol. XXIX. Certain Derivatives of Cholestene and 
y-Cholestene and the Proof of the Existence of a Methylene 
Group adjacent to a Double Bond in Cholesterol. A. 
Winpaus (Ber., 1920, 58, [B], 488—497).—Cholestene and 
y-cholestene have been converted into three different monoketones, 

in which the carbonyl group is in the positions 6, 7, and 
TaN 8 respectively when the numbering shown in the 
= sf % annexed scheme is adopted. 
ia las Nitrocholestene, leaflets, m. p. 117—118° (Mauthner 

and Suida give m. p. 105°), is prepared in 75% yield 
by the action of fuming nitric acid (D 1°52) on a solution of 
cholestene in glacial acetic acid, and is converted by potassium 
cyanide into nitrocholestene hydrocyanide, long needles, m. p. 
162°, from which cholestan-7-one, m. p. 98—99°, is prepared, 
which is identical with heterocholestanone described by Windaus 
and Dalmer (A., 1919, i, 204). The latter, when oxidised by 
chromic acid in hot glacial acetic acid solution, yields an acid 
product which shows no tendency to crystallise, but which, on dis- 
tillation under diminished pressure, gives an unsaturated hydro 
carbon, C,;H,. or C,;H,, [identical with the product obtained by 
Windaus and Resan (A., 1914, i, 682) by the oxidation of 
cholestene with permanganate], transformable by catalytic 
hydrogenation into a saturated hydrocarbon, m. p. 45° (see later). 
Similarly, 4-chlorocholestane-7-one is converted by chromic acid 
into a non-crystalline acid, from which an unsaturated hydrocarbon, 
C,;Hy or C.;Hy, m. p. 76°, is obtained, identical with the product 
isolated by Windaus and Resan (loc. cit.) by the distillation of 
the acidic oxidation compounds of cholesteryl acetate. Catalytic 
hydrogenation in ethereal solution converts the latter mainly into 
a saturated hydrocarbon, m. p. 80°, whilst in glacial acetic acid 
solution the hydrocarbon, m. p. 45° (see above), is formed. 

Nitro--cholestene, Co7H,,0.N, has m. p. 70°, and is converted 

C..H by zine dust and acetic acid into cholestan- 

—gn ee 6-one, m. p. 98—99° (oxime, slender needles, 

4 m. p. 205°). The latter is reduced by 
No. CO,H amalgamated zine and hydrochloric acid to 
OH -CO,H cholestane, m. p. 79—80°, and is oxidised 

a . by fuming nitric acid to a dicarboxylic acid 
2 (annexed formula), m. p. 240°. 

The oxidation of cholestene by a considerable excess of chromic 
acid in glacial acetic acid solution leads to the production of small 
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10%) of the unsaturated ketone, ketocholestene 
(annexed formula), plate-like crystals, m. p. 
145° (semicarbazone, small needles, m. p. 225° 
[decomp.}). The constitution of the latter 
follows from its catalytic hydrogenation to 
cholestane-8-one, m. p. 108—109°, which is found 
to differ from either cholestane-6- or -7-one, but 
to be oxidised by fuming nitric acid to a dicarb- 
oxylic acid, C,,H,,O,, identical with that 
obtained from cholestane-7-one, thus showing the 
keto-group to be present in the position 8. Hence, cholestene must 
contain the methylene group in juxtaposition to the group 
-CH:CH-, and this arrangement must also be present in the 
cholesterol molecule. H. W. 


Cholesterol. XXX. Oxidation of Cholesteryl Acetate. A. 
Winpaus and E. Kircuner (Ber., 1920, 58, [B], 614—621).— 
The oxidation of cholesteryl acetate (I) with chromic acid 
(Mauthner and Suida, A., 1897, i, 31; Windaus and Resau, A.., 
1915, i, 677) yields a mixture of f-oxycholestenyl acetate and a 
substance, Cy9H,,0,, the constitutions of which have not been satis- 
factorily elucidated. Attempts have been made in this direction 
by Windaus and Resau (/oc. cit.), but their arguments are based 
on a formula for cholesterol since disproved. Revision of the 
latter (preceding abstract) has enabled the problem to be solved. 

B-Oxycholestenyl acetate (II) is readily hydrolysed to the simply 
unsaturated keto-alcohol oxycholestenol, which readily loses water 
and yields the doubly unsaturated ketone, ketocholesterylene (IIT). 
The latter, when submitted to step-wise catalytic hydrogenation, 
first absorbs two atoms of hydrogen, and gives the previously 
described ketocholestene (IV), and then reacts with a further two 
atoms to yield cholestane-8-one (V) (loc. ctt.). The same product 
is ultimately obtained when y-cholesterol (obtained from keto- 
cholesterylene by means of sodium and alcohol) is first oxidised to 
the unsaturated ketone, y-cholestenone, and then catalytically 
hydrogenated. The oxidation of cholesteryl acetate is therefore 
precisely analogous to that of cholestene, the methylene group 
adjacent to the double bond being converted into the keto-group. 
The individual products are therefore formulated in the following 


manner: 
C,,H;,, C,H, C,,H;, 
— ——, 


a me 
C  < C 


amounts (ca. 
C-C,.H;, 
H,C C—-CO 
: 2.2 
H,U CH CH 


‘ 
CH, CH 


L\/ 
H,¢ C—CH, 


| | 
H,C CH OH 
\A\Z 
CH-OAc CH 
(I.) 


4\/ 
H,c C—co 


; oo 
H,C CH CH 
\AN\Z 
CH-OAc CH 
(II.) 


ie 
H.C G—co 
~ oe 
H.C © CH 
\ZSZ 
CH [CH 
(IIT.) 
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C, Hg, C,,H;,, C,H; 
ome. — enn, C 


JS /\N/ J\/ 
H.C G—co H.C =¢—co H,¢ G-—OH, 


| | | Boe ae | 
H,C CH CH H,C CH CH, 4H,C CH UO 
\AZNZ bed ‘ea alle 
CH, CH CH, CH, OH-CH GH-OH 
(IV.) (V.) (VI.) 


It is further shown that B-oxycholestenyl acetate can be reduced 
by hydrogen in the presence of spongy palladium to ketocholestanyl 
acetate, needles, m. p. 142—143°, which, on hydrolysis, yields 
cholestane-8-one-4-ol, pearly leaflets, m. p. 156—157°; the latter is 
oxidised by chromic acid in the presence of acetic acid to 
cholestane-4 : 8-dione, needles, m. p. 186—187°, the diozime of 
which has m. p. 281° (decomp.). 

The substance, Cy 9H,,.0,, is the monoacetyl derivative of a 
cholestane-one-diol, which is now shown to be isocholestane-7-one- 
4:5-diol (VI), since, when cautiously oxidised, it passes into the 
previously described isocholestane-4:7-dione-6-ol, which is suc- 
cessively convertible into cholestene-4:7-dione and cholestane-é :7- 
dione. H. W. 


Syntheses with the Aid of Monochloromethyl Ether. IV. 
The Condensation of Ethyl Benzylsodiomalonate and 
Monochloromethyl Ether. Joun Lioner Simonsen (T., 1920, 
117, 564—569). 


The Preparation of cycloHeptane-1 : 1l-diacetic Acid. 
James Netson Epmunp Day, GrorGE ARMAND Rosert Kon, and 
ARNOLD Srevenson (T., 1920, 117, 639—646). 


Derivatives of a-Arylphthalides and their Conversion into 
Anthracene Derivatives. A. Bisrryzcxi and 8S. Zen-RuFrinen 
(Helv. Chim. Acta, 1920, 8, 369—391. Compare A., 1899, i, 151). 


—6-Hydroxy - m-tolylphthalide, © CO<GY >CH-C,H;Me-OH, 
6°" 4 


m. p. 164°5—165°5° (Winkler, Diss., Freiburg [Switzerland], 1901), 
is best prepared by the condensation of o-phthalaldehydic acid with 
o-cresol in presence of 73% sulphuric acid ; it yields a benzoyl deriv- 
ative, C,.H,,0O,, m. p. 123—124°; ethylation gives its ethyl ether, 
C,7H,,03, m. p. 96°5—97°5°; its methyl ether, C,gH,,O3, m. p. 
124°5—125°5°, is formed from o-phthalaldehydic acid and o-tolyl 
methyl ether ; its 5/-bromo-derivative, C,,H,,O,Br, m. p. 185—186°, 
gives an acetyl derivative, C,,H,,0,Br, m. p. 131—132°; its 5/-nitro- 
derivative, C,;H,,O;N, has m. p. 182°. 6/-Hydroryphenyl-n-tolyl- 
methane-2-carboxrylic acid, OH-C,H;Me-CH,°C,H,-CO,H, m. p. 
215—216° (silver salt, C,;H,,0,Ag), obtained from the above 
phthalide by reduction with zinc dust and sodium hydroxide, is 
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converted by cold sulphuric acid into 2-hydroxy-3-methyl-9- 
anthrone, CH >CoHsMe-OH, glistening prisms, m. p. 
2 


276—277°, which does not fluoresce in solution. It dissolves in 
cold potassium hydroxide solution, and by saturating the solution 
at 0° with carbon dioxide, a yellow precipitate, probably of the 
isomeric anthranol, is produced. By acetylation, the anthrone 
yields 2:9-diacetoxry-3-methylanthracene, 
C(OA 
C,H,< Tg. >Col,Me-OAc, 
leaflets, m. p. 171—172°, which shows a blue fluorescence in acetic 
acid solution, and on oxidation with chromic acid gives 2-acetowy- 
3-methylanthraquinone, Ch <6G>CcHsMe-OAc, needles, m. p. 
177°, from which 3-hydroxy-2-methylanthraquinone, m. p. 298°5° 
(Fraude, 1879), is obtained by hydrolysis. 3-p-Hydroxy-m- 
; O- OH 
methoxyphenylphthalide, CO<G 1,7 CH CoHs<ome m. ip. 
110°5—112°5°, from o-phthalaldehydic acid and guaiacol, gives an 
acetyl derivative, C,,H,,0;, m. p. 142—143°, and, by reduction, 
4!-hydroxy-3'-methoxydiphenylmethane-2-carboxylic acid, 
OH-C,H;(OMe)-CH,°C,H,-CO.H, 
m. p. 150—151° (silver salt, C);H,,0,Ag). 2-Hydroxy-3-methory- 
COo- OH 

9-anthrone, CoH <p 7 CoH ome’ m. p. 211—213°, from the 
acid just mentioned, shows no fluorescence in solution, but dissolves 


in cold potassium hydroxide solution, and, on acetylation, gives 
‘ , C(OAc) OAc 
2: 9-diacetoxy-3-methoxyanthracene, CH,< by — CoE oe? 
m. p. 158°5—160°5°, from which 2-acetory-3-methoryanthraquin- 
one, Oana, m. p. 200°5—201°'5°, is obtained by 
oxidation. This compound furnishes hystazarin monomethyl ether 
on hydrolysis. 3-mp-Dimethoxyphenylphthalide, 


CO<G 9] >CH-0,H,(OMe),, 
6~"4 


m. p. 144—145°, from o-phthalaldehydic acid and veratrole, suffers 
rupture of the lactonic ring when boiled in alcoholic solution with 
potassium hydroxide, and the resulting solution, on oxidation with 
potassium permanganate, gives 0-3! :4/-dimethoxybenzoylbenzoic 
acid (Lagodzinski, A., 1905, i, 82). By reduction of the phthalide, 
only a small quantity of the expected dimethoxydiphenylmethane- 
carboxylic acid is produced. The condensation of opianic acid 
with ocresol to 6/-hydroxy-m-tolylmeconine, 


COCO (OMe), 7 CH Cos MeOH, 


m. p. 181°, acetyl derivative, m. p. 137° (Winkler), is best carried 
out in presence of sulphuric acid; its methyl ether, C,gH),0;, 
m. p. 117°5—119°, may be obtained by methylation or from opianic 
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acid and o-tolyl methyl ether, and when boiled with dilute 
potassium hydroxide solution undergoes to a slight extent rupture 
of the lactonic ring. Neither the parent compound nor its methy| 
ether could be converted into a diphenylmethanecarboxylic acid 
by reduction. This = also the case with 3-p-hydroxy-m-methowy- 


meconine, CO< 0,H “(OMe [6,7 CH C,H, on m. p. 164—166°; 


3-mp- diadthismtbeaties m. p. 120°5—121°5°, yields 
tetramethoxy-o-benzoylbenzoic acid (Bentley and W eizmann, Bu 
1908, 98, 437) on ee 3-orcylmeconine, 

CO<G HY H (OMe), fe) C4 C,H,Me(OH)., 
m. p. 223—225°; 3- p-dimethylaminophenylmeconine, 

—-O——-- 

LOS H,(OMe), ), > CH: 0,H,NMe., 
m. p. 132°5—134°5° (hydrochloride, needles), from opianic acid 
and dimethylaniline in presence of anhydrous oxalic acid, can also 
not be reduced by zinc dust and sodium hydroxide. Bistrzycki’s 
2-hydroxyanthranol (A., 1899, i, 151) is really 2-hydroxy-9- 


anthrone, CHO > Cs H,°OH, and, similarly, 2:3/ :4/-trimeth- 
oxydihydroanthrone is 3:4:7-trimethoxy-9- en Re (Nitro-B- 
hydroxynaphthyl)-phthalide, COX HCH: CigHs<O decomp. 
at 130°5°, is obtained by nitrating - ‘hjdroxynaphthylphthalide 


Truxillic Acids. II. RK. Srozermer and E. Emmet (Ber., 1920, 
53, [B], 497—508. Compare Stoermer and Foerster, A., 1919, 
i, 444).—-Further investigation of ¢e-truxillic acid leads the authors 
to the conclusion that it is an unusually stable trans-acid (annexed 

formula), the view being maintained that the 
CO,H H_ Ph truxillic acids and the isotruxillic acid are 
Ph structural and not stereo-isomerides. 
Pa e-Truxillic acid, long, colourless needles, 
|Z H / Hm. p. 192° (identical with Hesse’s B-cocaic 
acid), is conveniently prepared by protracted 
H CO,H heating of a-truxillic acid with alkali hydr- 
oxide. It is not affected by prolonged heating 
or by drastic treatment with hydrochloric acid. Attempts to con- 
vert it into an internal anhydride were unsuccessful, but, by the 
action of acetic anhydride on the acid at 200—210°, or of phos- 
phoryl chloride on the potassium salt, a non-crystalline anhydride 
of high molecular weight is obtained, which, however, is reconverted 
by water into e-truxillic acid. The nature of the product is con- 
firmed by its conversion by ethyl alcohol into ethyl hydrogen 
e-truxilate, and by aniline into ¢-trurdldianilide, m. p. 284°, and 
e-trucillanilic acid, needles, m. p. 293°. 

The following derivatives of ¢-truxillic acid are described: the 
barium and calcium salts, which are less soluble in hot than in cold 
water; methyl ester, m. p. 64°; ethyl ester, m. p. 34°; chloride, 
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p. 106—107°; diamide, small, transparent needles, m. p. 240°; 
ltramethyldiamide, m. p. 190°; diandlide, slender, silky needles, 

m. p. 284°. 

The following investigations have been carried out in connexion 
with attempts to convert the truxillic acids into cyclobutanetetra- 
carboxylic acids (loc. cit.), but success has not been thus far 
achieved. Dinitro-y-truxillic acid, m. p. 293°, is most conveniently 
obtained by the action of fuming nitric acid (D 1:5) on the 
y-anhydride, and is converted by acetic anhydride into dinitro-y- 
truxillic anhydride, small prisms, m. p. 229°. The acid is con- 
verted in the usual manner into methyl dinitro-y-trucillate, silky 
needles, m. p. 194°, ethyl dinitro-y-truxillate, glassy needles, m. p. 
146°, and dinitro-y-truzillyl chloride, yellow prisms, m. p. 204°. 
The latter readily yields the corresponding diamide, pale yellow 
crystals, m. p. 280°, tetramethyldiamide, m. p. 276°, and dianilide, 
m. p. 261°. Dinitro-y-truxillic anhydride is transformed by 
aniline, according to conditions, either into dinitro-y-truaillanilic 
acid, m. p. 265°, or the corresponding dianilide; in contrast to the 
behaviour of 8-csotruxillic anhydride, it could not be caused to 
yield an anil or a fluorescein derivative. With ethyl alcohol, it 
gives ethyl hydrogen dinitro-y-truaillate, long needles, m. p. 
176—177°. 

Ethyl dinitro-y-truxillate is reduced by hydrogen in the presence 
of palladium to ethyl diamino-y-truzilate, m. p. 162—163°; 
definite substances could not be isolated from the products of the 
oxidation of the hydrolysed ester by permanganate in acid or 
alkaline solution. H. W. 


Bis-tropic Acids. Junius von Braun and Lupwic NEUMANN 
(Ber., 1920, 58, [B], 594—601).—The experiments were under- 
taken with the pharmacologically interesting object of determining 
the extent to which it is possible to introduce doubly the group 
-CH(CH,°OH)-CO,H, characteristic of tropic acid, into the 
aromatic nucleus. Unfortunately, the derivatives from m-xylene 
exhibit little tendency to crystallise, and cannot be distilled with- 
out decomposition, whilst the crystalline compounds from o- and 
pxylenes could not be prepared on a sufficiently large scale owing 
to the prevalent scarcity of the parent hydrocarbons. 

Ethyl »phenylenediacetate readily condenses with ethyl formate 
in the presence of sodium and ether to yield ethyl bishydroxy- 
methylene-p-phenylenediacetate, C,H,[C(:CH-OH)-CO,Et],, m. p. 
112—114°; the substance is immediately and completely soluble in 
dilute alkali or sodium carbonate solution, and in alcoholic solu- 
tion gives an immediate, very dark bluish-violet coloration with 
ferric chloride. It readily yields a pale green, basic copper salt, 
and is transformed by aniline into the corresponding dtanilide, 
C,H,[C(°;CH-NHPh)-CO,Et},, crystalline powder, m. p. 143°. The 
benzoyl derivative has m. p. 186—-187°. With phenylcarbimide, 
the ester yields diphenylcarbamide, owing to the unexpectedly 
ready elimination of water. Unlike ethyl and methyl formyl- 
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phenylacetates, the ester appears to have absolutely no tendency 
to pass into the ketonic form, and this fact appears to afford a 
certain amount of evidence against the aldo-enolic formulation of 
the former. An ethereal solution of the p-phenylene ester is 
readily reduced by activated aluminium (yield, 50%) to ethyl 
p-phenylenebistropate [ethyl bishydroxymethyl - p - phenylenedi- 
acetate|, C,H,CH(CH,°OH)-CO,Et},, m. p. 65—66°, which is 
hydrolysed by aqueous barium hydroxide to p-phenylenebistropic 
acid, shining leaflets, m. p. 93—94°. 

Ethyl m-phenylenediacetate, colourless liquid, b. p. 196—198°/ 
14 mm., condenses readily with ethyl formate, yielding a product 
which gives an intense bluish-violet coloration with ferric chloride, 
but which could only be obtained as a rather viscous, non-crystal- 
lisable oil, which decomposed when distilled even in a cathode 
vacuum. The reduction product is also an oil, whilst the acid 
corresponding with it could only be obtained as a sticky mass. 

Ethyl diformyl-o-phenylenediacetate, prepared in the same 
manner as, but rather more readily than, the corresponding para- 
derivative, forms dark yellow crystals, m. p. 77—-78°, and behaves 
solely as an enolic form. It is readily soluble in sodium carbonate, 
gives an intense bluish-green coloration with ferric chloride, a 
moss-green copper salt, and a dark yellow anilide, m. p. 200°. 
Like the para-compound, it loses water and forms diphenylcarb- 
amide when treated with phenylcarbimide. Unlike the para-com- 
pound and all other formyl derivatives, however, it gives an intense 
permanganate-like coloration when its solution in alkali is shaken 
with benzoyl chloride, and an amorphous, violet precipitate rapidly 
separates. H. W. 


Formation and Stability of Associated Alicyclic Systems. 
I. A System of Nomenclature, and some Derivatives of 
Methane-II-cyclopropane and of Methane-III-cyclopropane. 
Ricuarp Moore BeesLey and JoceLyn Fietp Tuorre (T., 1920, 
117, 591—620). 


Preparation of Mellitic Acid. Ricaarp Lorenz and JuLius 
Hausmann (D.R.-P. 318200; from Chem. Zentr., 1920, ii, 492).— 
Mixtures of finely divided carbon or soot with tar, pressed into 
rods or plates and subsequently heated in the absence of air, are 
subjected to anodic oxidation in an alkaline electrolyte; the 
liberated hydrogen may be obtained as by-product if a diaphragm 
is used. Soot may be replaced by other finely divided varieties of 
carbon, such as wood charcoal, lamp-black, or gas carbon, either 
alone or in admixture with soot. Solutions of sodium or potassium 
hydroxide, or of alkali carbonates or hydrogen carbonates, may 
be used as electrolytes. H. W. 


Some Derivatives of 2: 4-Dinitrobenzaldehyde. ALEXANDER 
Lowy and Buiarne B. Wescorr (J. Amer. Chem. Soc., 1920, 
42, 849—856).—A number of condensation products of 2:4-di- 
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nitrobenzaldehyde with aromatic amines are described. No 
evidence of stereoisomerism could be observed among them, and 
attempts to isolate the intermediate additive compounds were 
unsuccessful. 

2:4-Dinitrobenzylidene-m-toluidine, C gH 3(NO,).°*CH:N-C,H,Me, 
yellow needles, m. p. 130°; 2:4-dinitrobenzylidene-m-4-xylidine, 
C,H;(NO,).*CH:N-C,H,Me,, yellow needles, m. p. 210°5°; 2:4-di- 
ntrobenzylidene-3-mitro-p-toluidme, 

C,H;(NO,).°CH:N-C,H,Me-NO,, 
yellow needles, m. p. 195°; 2:4-dinitrobenzylidene-p-cumidine, 
C,H,(NO,).*CH:N-C,H,Me,, yellow needles, m. p. 186:5°; sodiwm 
2: 4-dinitrobenzylidenesulphanilate, 
C,H,(NO,).*CH:N-C,H,°SO,Na,H,O, 
pale yellow crystals, decomposing at 249°; sodiwm 2:4-dinitro- 
henzylidenemetanilate (3H,O), yellow needles, decomposing at 
185°; sodium 2: 4-dinitrobenzylidenenaphthionate, 
C,H;(NO,).°CH:N-C,,H,*SO,Na,4H,O, 

orange needles, decomposing at 248°. By condensation with 
dimethylaniline, 2:4-dinitrobenzaldehyde yields a green dye, 
doubtless a derivative of malachite-green. J. K. 


Constitution of the Methylethylcyclohexanone prepared 
by Ethylation of 1-Methylcyclohexan-6-one. A. Haier and 
R. CornuBert (Compt. rend., 1920, 170, 973—976).—The com- 


pound previously prepared by the ethylation of 1-methylceyclo- 
hexan-6-one in the presence of sodamide (compare A., 1913, i, 984) 
is shown to be 1-ethyl-l-methylcyclohexan-6-one. Like dimethyl- 
cyclohexanone (compare this vol., i, 390), it gives a benzylidene 
derivative, which is 5-benzylidene-1-methyl-1\-ethyleyclohexan-6-one, 
m. p. 78—78°5°, and a compound, Cy,H»,0., m. p. 148—150°. 

W. G. 


Hydroxycarbonyl Compounds. IV. Synthesis of Aspidinol. 
P. Karrer and Fr. Wipmer (Helv. Chim. Acta, 1920, 8, 
392—395. Compare A., 1919, i, 160, 592, 594).—By con- 
densation of butyronitrile with methyl phloroglucinol 8-mono- 
methyl ether in presence of hydrogen chloride, a mixture of 
two ketones, OMe-C;,HMe(OH),*COPr*, was produced, which can 
be resolved into its components by fractional crystallisation from 
light petroleum. The less soluble, m. p. 140—141°, gave a green 
colour with ferric chloride, and its identity with aspidinol (Bohm, 
A., 1902, i, 37) was established by direct comparison. *The more 
soluble, needles, m. p. 116°5°, gave a deep brownish-red colour with 
ferric chloride, and was called w-aspidinvl. The two compounds 
are doubtless the 3- and the 5-butyryl derivatives of the original 
compound, of which aspidinol has been considered to be the 
3-butyryl derivative (Béhm); but this would be contrary to the 
rule that in such compounds the isomeride with the ketonic group 
in the para-position to the methoxyl group has a lower melting 
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point and a greater solubility in light petroleum than the ortho. 
isomeride (Karrer, A., 1919, i, 592). The distribution of the 
formule between the two compounds is therefore left undecided. 


J. K. 


The Ketimines: Formation by Catalytic Reduction of 
Oximes. Grorcres Micnonac (Compt. rend., 1920, 170, 936—938).— 
Ketoximes may be reduced in solution in absolute alcohol in the 
presence of reduced nickel by shaking the solution with hydrogen 
under atmospheric pressure. The action should be stopped when 
one molecule of hydrogen has been absorbed for one molecule of 
oxime. The resulting ketimines undergo hydrolysis by traces of 
moisture with varying degrees of readiness. In this way, eyclo- 
hexanoneoxime yielded N-cycloheryleycloherylideneketimine, 

CyHy-N-C,H),, ; 
b. p. 117—118°/9 mm., Dj' 0-940, n#? 1:4972, giving a hydrochloride, 
m. p. 180° (decomp.). Acetophenoneoxime yielded phenylmeth yi- 
ketimine, CPhMe:NH, isolated as its hydrochloride. Propiophen- 
oneoxime gave phenylethylketimine, yielding a hydrochloride, m. p. 
145°, an acetyl derivative, m. p. 126°, and a condensation product, 
N-a-phenylpropylphenylethylketimine, CPhEt:N-CHEtPh, b. p. 
170—171°/9 mm. Benzophenoneoxime yielded diphenylketimine, 
CPh,:NH, and phenyl-a-naphthylketoxime gave phenyl-a-naphthyl- 
ketimine, C,,H,-CPh:NH, m. p. 68—69°. The imine group appears 


to become more stable with respect to water as the groups attached 


to it become more electronegative in character, the stability of 
the ketimines described above increasing in the order in which they 
are given. W. G. 


Carminic Acid. Orro Dimrota and Hans KAmmerer (Per., 
1920, 58, [B], 471—480).—It has been shown previously (A., 1913, 
i, 977) that carminic acid is a hydroxyanthraquinone, and the 
similarity of its absorption spectra and tinctorial properties to 
those of kermes dye (A., 1916, i, 561) points to the conclusion that 
it, like the latter, is a hydroxyanthrapurpurin. This is now shown 
to be the case. It is also found that complete acetylation of 
carminic acid yields an octa-acetyl derivative. Since, however, 
only four hydroxyl groups are present in the anthraquinone 
nucleus, it follows that the remaining four must be present in the 
side-chain, to which the composition C,H,,0; has been previously 
assigned. If, now, one oxygen atom of the latter is present in an 
ethereal, aldehydic, or ketonic form, a modification of the formula 
becomes gssential, and the side-chain is now considered to be 
C,H,,0;, the alteration being found to give calculated values which 
agree with the observed analytical data as well as did those based 
on the older formula. The constitution of the side-chain has not 
been fully elucidated. It appears probable that it has a sugar- 
like structure, although carminic acid is certainly not a glucoside. 
It contains at least one asymmetric carbon atom, since carminic 
acid is now found to be optically active, and this phenomenon 
cannot be attributed to the structure of the nucleus, since kermesi¢ 
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acid, and also the less closely related laccaic acid, are optically 
inactive. The structure of carminic 
acid, as far as it has been elucidated, is 
expressed by the annexed formula. 
Under suitable conditions, carminic 
acid is reduced by zinc dust and glacial 
atetic acid to a leuco-compound, which 
is converted by atmospheric oxidation 
into deoxycarminic acid, yellowish-red needles, which is best 
purified by conversion into its acetyl derivative, orange-yellow 
needles, m. p. 245—250° (decomp.). The loss of a B-hydroxyl 
group during the reduction has its parallel in the cases of kermesic 
acid and hydroxyanthrapurpurin (Dimroth and Fick, A., 1916, 
i, 561), whilst the presence of two hydroxyl groups in the 1 : 4-posi- 
tion relative to one another in the reduction product is shown by 
its oxidation to a diquinone, from which carminic acid is 
regenerated by the action of acetic anhydride and sulphuric acid. 

Octa-acetylearminic acid is most conveniently prepared by the 
action of acetic anhydride and a little concentrated sulphuric acid 
on carminic acid at the ordinary temperature. When, however, 
carminic acid is warmed with acetic anhydride in the absence of 
a catalyst, a hexvaacetyl derivative, yellowish-red, cubic crystals, 
which soften and decompose at 170°, is smoothly formed; two 
hydroxyl groups in the a-positions on the nucleus remain unaffected, 
since the substance is readily converted by lead tetra-acetate into 
an unstable diquinone, which is reduced by sulphurous acid to the 
parent substance. 

Carminic acid has [a]jj; + 51-6° in aqueous solution, whilst octa- 
acetylearminic acid has [a]j}+80°55° in chloroform. Deoxy- 
carminic acid is strongly active, but the acetyl derivatives of 
kermesic and laccaic acids are completely inactive. H. W. 


The Acetylation of Hydroxyanthraquinones and Anthra- 
diquinones. Orro Dimrorn, Orro FriepEMANN, and Hans Kin- 
MERER (Ber., 1920, 53, [B], 481—487).—In connexion with the 
observations made during the acetylation of carminic acid (pre- 
ceding abstract), the authors have investigated the behaviour of 
various hydroxyanthraquinones when similarly treated, and find 
that, quite generally, the hydroxyl groups in the a-position are far 
less readily attacked than those in the B-position. A convenient 
method for the preparation of B-acetylated derivatives consists in 
allowing calculated quantities of acetic anhydride and the hydroxy- 
compound to react in cold pyridine solution; with an excess of 
anhydride, the a-hydroxy-groups are also attacked. 

2-Hydroxyanthraquinone is completely acetylated when boiled 
for ten minutes with acetic anhydride, whilst, under similar con- 
ditions, 1-hydroxyanthraquinone is scarcely attacked; after six 
hours’ treatment, however, the latter is largely acetylated. 
Purpurin 2-acetate, prepared from the components in hot pyridine 
solution, forms orange-coloured crystals, m. p. 172—173°, and is 
oxidised by lead peroxide or lead tetra-acetate to 2-acetylpurpurin- 
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quinone, straw-yellow, slender needles, m. p. 167—168°. Alizarin- 
sti psa ta 
a 9. . ‘ 

bordeaux 2-acetate, CoH2(OF)s<69.0.c(0H): , forms red 
needles, m. p. 246—247°. Hydroxyanthrapurpurin 2:7-diacetate 
crystallises in orange-coloured needles, m. p. 224—225°, and is 
oxidised by lead tetra-acetate to an unstable diquinone, which was 
not obtained in the crystalline condition. 

An improved process for the oxidation of quinizarin to 
1:4:9:10-anthradiquinone, either by means of lead peroxide or 
lead tetra-acetate, has been worked out (compare Dimroth and 
Schultze, A., 1916, i, 563). In a similar manner, mono- and di- 
bromoquinizarin are oxidised to 3-bromo-1:4:9:10-anthradiquin- 
one, straw-yellow, flat needles, m. p. 212—214° (decomp.), and 
2:3-dibromo-1:4:9:10-anthradiquinone, yellowish-green, six-sided 
leaflets, which become red without melting at 300°, respectively. 

Purpurinquinone 2-acetate is transformed by acetic anhydride 
and sulphuric acid into tetra-acetoxyanthraquinone, m. p. 205°, 


which is hydrolysed to 1:2:3:4-tetrahydroxyanthraquinone. 
H. W. 


Constituents of Indian Turpentine from Pinus longifolia, 
Roxb. I. Joxun Lionet Simonsen (T., 1920, 117, 570—578). 


Hot Vulcanisation of Caoutchouc. fF. Kircunor (Kolloid 
Zeitsch., 1920, 26, 168—173).—A theoretical paper in which the 


author criticises the views of Harries (Untersuch. natiirlich. 
Kiinstlich. Kautschukarten) (A., 1916, i, 659). The author claims 
that, previously to Harries, he had put forward the physico- 
chemical principles on which the hot vulcanisation of rubber takes 
place. Several experiments with lead oxide and lead sulphide 
mixed with small quantities of sulphur and a small quantity of 
sulphur-free organic catalyst are described, which show that vulcan- 
isation can be effected with other substances than sulphur. In 
view of the advances in the knowledge of the constitution of rubber 
by the work of Harries, and the behaviour of depolymerised rubber 
on bromination (Schmitz, Gummi Zeit., 1919, 34, 1937), it is held 
that the chemical interpretation of the vulcanisation process is 
likely to undergo many modifications. J. F. 8. 


Artemisin. P. Berroto (Gazzetta, 1920, 50, i, 109—113).— 
The conclusions concerning the constitution of artemisin drawn 
from the author’s previous investigations (A., 1904, i, 177; 1905, 
i, 224, 897; 1908, i, 560; 1911, i, 898) are briefly summarised. 
Short descriptions are now given of the products obtained by the 
action of various reagents on artemisin; the constitutions of these 
products are to be discussed later. 

The action of dilute sulphuric acid (1:1) on artemisin at 
temperatures below 60° yields a white, crystalline compound, m. p. 
236°, [a], —84:16°, insoluble in alkali carbonate solution, but 
soluble in alkali hydroxide solution, from which it is precipitated 
unaltered by means of carbon dioxide; in this compound, the 
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lactonic linking is preserved, but not the ketonic carbonyl, which 
appears to be converted into the phenolic group, C-OH, with form- 
ation of a desmotropo-artemisin. The action of more concentrated 
sulphuric acid at 100° gives a red oil, which solidifies on cooling 
and dissolves almost completely in alkali carbonate solutions, and 
appears to be identical with the dextrorotatory artemisic acid 
obtained by the action of hydrochloric acid on artemisin. 

Treatment of artemisin with hydriodic acid and red phosphorus 
yields an acid compound, which somewhat resembles artemisic acid, 
but has the lower m. p. 98° and the higher specific rotation 
[a]) +72°3°. This compound forms white crystals, but gradually 
reddens and partly resinifies on exposure to light. It is also formed 
when artemisin is treated with iodine in alcoholic solution, and is 
probably a product of the further reduction of artemisic acid, 
from which it is apparently formed by reduction with sodium 
amalgam. 

Acetic anhydride does not act on artemisin, but acetyl chloride 
converts it into the pale yellow acetyl compound, C,;H,,0,Ac, m. p. 
200°, [a], —52°60°, which, when hydrolysed with potassium 
hydroxide, gives, not artemisin, but a moderately stable acid 
compound, m. p. 200°. 

According to the conditions employed, the action of chlorine on 
artemisin yields one of three chloro-derivatives, m. p. 135°, 230°, 
and 180° respectively. 

Reduction of artemisin by means of sodium amalgam gives, in 
almost theoretical yield, a crystalline, optically inactive, acid com- 
pound, m. p. 170°, the barwm salt and ethyl ester of which have 
been analysed. 

Exposure to light of a solution of artemisin in 50% acetic acid 
for about two months at a temperature never exceeding 35° results 
in the formation mainly of a white, crystalline compound, m. p. 
242°, which exhibits lactonic and phenolic functions, and appears 
to be a new desmotropic form of artemisin. Exposure of the 
same solution to light during the summer months, when the 
temperature may sometimes reach 45°, yields principally a white 
acid, m. p. 168°. 

Barium hydroxide on heating strongly attacks artemisin, giving 
ill-defined decomposition products; from the resinous substances 
obtained, an acid compound, m. p. 168°, which does not react with 
phenylhydrazine, was with difficulty isolated in an impure 
condition. a ae S. 


Action of Sulphuric Acid on Artemisin: desmoiropo- 
Artemisin. P. Berroto (Gazzetta, 1920, 50, i, 114—119. Com- 
pare preceding abstract).—l-desmotropo-Artemisin, C,;H,,0,, pre- 
pared by the action of dilute sulphuric acid on artemisin at 
temperatures below 60°, forms white, flattened crystals, m. p. 
236°, and, when treated with boiling solutions of alkali or alkaline- 
earth hydroxides, yields the corresponding salts of an unstable, 
monobasic hydroxy-acid; when the latter is liberated, it under- 
goes ready conversion into the original lactone. With sulphuric 
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acid and ferric chloride, /-desmotropo-artemisin gives neither the 
santonin nor the artemisin reaction, but remains undissolved and 
without coloration even in the hot. 

In aqueous solution, the barium salt, (C,,4H,0,°CO,),Ba, gives: 
with silver nitrate, the flocculent silver salt, which turns brown 
in the light and decomposes with formation of a silver mirror in 
the hot; with copper sulphate, a bluish-white precipitate; with 
lead acetate, a flocculent, white precipitate, somewhat soluble in 
excess of the reagent; with ferric chloride in the cold, no pre- 
cipitate, whereas in the hot, a red, flocculent precipitate slowly 
forms. 

Acetyl-l-desmotropo-artemisin, C,;H,;0,;OAc, forms aggregates 
of radiating, shining crystals, m. p. 154—155°, [a],, — 66°90°. 

Zine dust and acetic acid are without action on /-desmotropo- 
artemisin, no acid analogous to the santonous acids being obtained 
in this way. =. a we 


Rutin, the Flavone Pigment of Escholtzia californica,Cham. 
Cuartes E. Sanpo and H. H. Bartterr (J. Biol. Chem., 1920, 41, 
495—501).—Nearly 5% of rutin is present in the petals of 
Escholtzia californica. It crystallises in fine, dense tufts of silky 
crystals, m. p. 190—192° (uncorr.). The accepted constitution of 
rutin (quercetin-glucoso-rhamnoside) is supported. Quercetin, 
m. p. 310°, glucosazone, and rhamnosazone were isolated after acid 


hydrolysis. J.C. D. 


Solubilities of Theobromine. Raymonp V. WapswortH 
(Analyst, 1920, 45, 133—-134).—The recorded solubilities for theo- 
bromine are inaccurate, the error apparently originating with 
Mitscherlich, whose values for the solubility of the alkaloid in 
chloroform, ether, and water are much too high. The impurity to 
which this is to be attributed appears to have been caffeine. The 
following amounts of pure theobromine were dissolved by different 
solvents at 15°5° and at their boiling points respectively : ethyl ether, 
0°003 and 0-003; benzene, 0°005 and 0-010; carbon tetrachloride, 
0°020 and 0-040; chloroform, 0-060 and 0-070; boiling absolute 
alcohol, 0°100; water, 0°060 and 0°700; tetrachloroethane, 0°090 
and 0°870; and aniline, 0-650 and 8°000%. C. A. M. 


The Tropine and Cocaine Series. II. Jutius von Braun and 
Kurt Rarn (Ber., 1920, 53, [B], 601—614).—In continuation of 
previous work (von Braun and Miiller, A., 1918, i, 233), the authors 
have further examined the influence of the relative positions of 
the hydroxyl group and the basic nitrogen atom and of the intro- 
duction of double bonds on the physiological activity of the 
tropeines. Sufficient evidence has not, however, been collected to 
enable any general conclusion to be drawn with regard to mydriatic 
action. The anesthetic power, however, seems to attain its maxi- 
mum when the hydroxyl group is in the y-position to the nitrogen 
atom, and, if this condition is fulfilled, to be independent of any 
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special mode of attachment of the hydroxyl group within the 
molecule. It is also increased by the introduction of double bonds 
into the seven-membered carbon ring. 

Tropane is most conveniently converted into nortropane accord- 
ing to the method of Willstatter and Iglauer, an elaboration of 

which is fully described. The latter 
eon, is transformed by ethylene oxide into 
rote TE "hi N-B-hydroxyethylnortromne (annexed 
1 Aetna Pa formula), viscous oil, b. p. ah 128°, 
UH,—UH —-CH, 13 mm., which yields a hydrochloride, 
colourless, hygroscopic needles, m. p. 
157°, a platinichloride, red needles, which decompose at 194—196°, 
a picrate, long, yellow needles, m. p. 181°, a methiodide, leaflets, 
m. p. 261°, and an oily benzoyl derivative (hydrochloride, m. p. 
118°). Introduction of the tropic acid residue is effected in the 
manner previously adopted with mydriasin (loc. cit.); the substi- 
tuted amine, however, is an oil, and yields a non-crystalline 
hydrochloride, hydrobromide, oxalate, aurichloride, and platini- 
chloride. The methiodide forms colourless leaflets, m. p. 
137—138°. 

N-y-Hydrozypropylnortropane is prepared in the form of its 
oily benzoyl derivative (hydrochloride, crystalline powder, m. p. 
162°) by the action of y-bromopropyl benzoate on nortropane; it 
is a colourless, moderately viscous liquid, b. p. 141—-143°/22 mm., 
and forms a picrate, yellow needles, m. p. 121°, a hydrochloride, 
m. p. 155°, platinichloride, slender, yellow needles, m. p. 166°, and 
methtodide, m. p. 261°. N-p-Nitrobenzoyl-y-oxypropylnortropane, 
m. p. 40° (hydrochloride, m. p. 236°; picrate, m. p. 186°), is pre 
pared from the tropane and p-nitrobenzoyl chloride, and is reduced 
by stannous chloride to the p-aminobenzoy] base, which is an odour- 
less, viscous oil (dihydrochloride, m. p. 215—216° after softening 
at 211°; platimchloride, m. p. 217° [decomp.]; gucrate, m. p. 
150°) ; the acetyl derivative could only be obtained as an oil, which 
gives a picrate, yellow, crystalline powder, m. p. 113°. The intro- 
duction of the new amino-group has very little effect on the physio- 
logical action of the base, probably since it does not markedly 
increase the already basic properties. y-Hydroxypropylnortropane 
is converted into its tropate in the same manner as the correspond- 
ing B-derivative. Like the homologous tropeine, however, it is an 
oil, and yields oily salts; the methiodide is crystalline and has 
m. p. 111°. 

N-e-Hydroxyamylnortropane is obtained as an oily benzoyl deriv- 
ative (hydrochloride, m. p. 181°; platinichloride, m. p. 176°; 
picrate, m. p. 112—113°) by the action of e-bromoamyl benzoate 
on nortropane; it is a transparent, rather viscous liquid, b. p. 
174—176°/20 mm., which yields a picrate, yellow leaflets, m. p. 
97°, a platinichloride, yellow needles, m. p. 202°, and a crystalline 
methiodide, which does not melt below 270°. The corresponding 
tropeine is obtained by the aid of acetyltropyl chloride; it is an 
oil, which only yields oily derivatives. 
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N-8-Hydroxyethylnortropidine (annexed formula), colourless, 
rather viscous oil, b. p. 115—117°/ 
re -CH, 12 mm., is prepared by the action of 
: ' 5 ethylene oxide on nortropidine in 
N-C,H OH P chloroform solution in the presence 
CH,;—CH————-CH of a trace of water; it gives a platini- 
chloride, long, yellow needles, m. p. 
158°, a picrate, orange leaflets, m. p. 162°, and a coarsely crystal- 
line methiodide, which does not melt below 270°. The benzoyl 
derivative is an oil, the hydrochloride of which has m. p. 184°, 
The tropyl derivative closely resembles that obtained from 
e-hydroxyamylnortropane; the oily methiodide could, however, be 
converted into a crystalline platinichloride, C3gH;90,N.Cl,Pt, 
yellow, crystalline powder, m. p. 139° (decomp.), after darkening 
above 120°. 

The benzoyl derivative of N-y-hydroxypropylnortropidine, pre- 
pared from nortropidine and y-bromopropyl benzoate, is a moder- 
ately viscous, non-crystallisable oil, which yields a hydrochloride, 
m. p. 165—167°. It appears to be smoothly hydrolysed to 
N-y-hydroxypropylnortroyndine, but lack of material prevented the 
fuller investigation. H. W. 


Triphenylpyridine, Acetophenonine, and Acetophenine. 
W. Ditrney and F. Krierer (Ber., 1920, 53, [B), 621—622).—It 
has been shown recently by Reddelien (this vol., i, 316) that 
Engler’s acetophenonine [described in the latest edition of Beil- 
stein’s Handbuch as acetophenine] is identical with triphenylpyr- 
idine. This is confirmed by the authors, who have further prepared 
the trinitrotriphenylpyridine described by Engler and Heine. Like 
Reddelien, they find that the yields of triphenylpyridine obtain- 
able from acetophenone and benzaldehyde or benzonitrile are very 
small, and consider the substance to be most conveniently pre- 


pared by the action of ammonia on arylated pyrilium salts. 
H. W. 


Formation of 4-Benzyl-3-methyl-5-pyrazolone. Fray- 
cesco CuHEeRCHI (Gazzetta, 1920, 50, i, 120—127).—4-Benzyl-3- 


methyl-5-pyrazolone, OO cece om obtained by the action 
2 


of hydrazine hydrate on methyl or ethyl a-benzylacetoacetate in 
aqueous-alcoholic solution, forms white needles, m. p. 228—229°. 
When treated in alcoholic solution with sodium ethoxide, it yields 
the sodium salt, C,,H,,ON,Na, and a compound, which crystallises 
in needles, m. p. 141—142°. The picrate, C,,H,ON,,C;H,0;N;, 
forms yellow needles, m. p. 154:5°. 1(?)-Acetyl-4-benzyl-3- 
methyl-5-pyrazolone, C,,H,,ON,Ac, forms silky, white needles, 
m. p. 128—129°. 

4-Benzyl-3-methyl-1( ?)-ethyl-5-pyrazolone, C,,H,,ON.Et, _ pre- 
pared by the action of ethyl iodide on the pyrazolone dissolved in 
sodium ethoxide solution, crystallises in large, colourless prisms, 
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m. p. 177°, and is accompanied by a yellow, oily compound, which 
is to be investigated later. T. H. P. 


Dibutylbarbituric Acid. O. Kamm and E. H. Vo.tiweiLer 
(US. Pat. 1331712)—To the solution of 40 grams of sodium in 
1000 c.c. of absolute alcohol are added 157 grams of ethyl dibutyl- 
malonate (prepared by the interaction of butyl bromide and ethyl 
malonate in the presence of 2 mols. of sodium ethoxide) and 
50 grams of carbamide, and the mixture is heated for six hours 
under pressure at 100—110°. The alcohol is then removed by dis- 
tillation, water is added, and dibutylbarbituric acid, colourless 
needles, m. p. 158°, is precipitated by hydrochloric acid, the yield 
being 130 grams. The substance has pronounced sedative 
properties with but slight toxicity. CHEMICAL ABSTRACTS. 


The Cyanine Dyes. I. The Constitution of the :soCyanines. 
Witt1am Hopson Mitts and Rosert Scorr Wisnarr (T., 1920, 
117, 579—587). 


Dyes Derived from 1:3-Dioxyisoquinoline [{o-Homo- 
phthalimide}. W. Herzoe (Ber., 1920, 53, (8), 564—567).—Homo- 
phthalimide is readily condensed with a-isatinanilide in acetic 
anhydride solution to yield 1 :3-diory-4-isoqguinoline-2'indoleindigo 

[1 : 3-dtketo -4(2') -indoxyltetrahydroiso- 
quinoline| (annexed formula), reddish- 
violet, amorphous powder, m. p. about 
270°, which is readily decomposed by 
dilute solutions of alkali hydroxides, but 
can be converted into its leuco-compound 
by zine dust and acetic acid; it gives dark 
violet shades on _ wool. Similarly, 
B-isatinanilide yields 1 :3-diory-4-isoguinoline-3'-indoleindigo [1 :3- 
diketo-4(3')-indoxyltetrahydroisoquinoline|, brown needles, m. p. 
about 300°, which is slowly decomposed by cold alkali hydroxide 
solutions. It can be reduced by hyposulphite in the presence of 
alkali or by zine and acetic acid, but the vat is devoid of tinc- 
torial properties. 1:3-Dioxry-4-isoqguinoline-2'-thionaphthenindigo 
[1 : 3 : 3/-Triketo-4(2')-thionaphthentetrahydroisoquinoline], from 
o-homophthalimide and thionaphthenquinoneanilide, crystallises in 
yellowish-red needles, m. p. about 250° (decomp.). The leuco- 
compound can be prepared in the usual manner, but has little 
affinity for the fibres, giving fugitive cherry-red shades on wool and 
pale pink tones on cotton. H. W. 


The Stabilisation of Nitrous Acid in Connexion with 
Reactions carried out with this Compound ; Applications 
to Diazotisation. E. Briner and R. Jonas (Helv. Chim. Acta, 
1920, 3, 366—369).—The reversibility of the decomposition cf 
nitrous acid into nitric acid, nitric oxide, and water suggests that 
solutions of the acid should be stable in presence of nitric oxide 
under pressure. This principle has been successfully applied to 
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the diazotisation of dinitroaniline, tribromoaniline, and p-sulpho- 
benzeneazo-a-naphthylamine, which is difficult under ordinary con- 
ditions, by condensing nitrogen trioxide in a cooled tube containing 
the amino-compound and hydrochloric acid, sealing the tube, and 
allowing the temperature to rise. Picramide was not diazotised 
by this treatment. The value of the use of compressed air, pro 
posed in the case of the last of the above three compounds 


(D.R.-P. 143450), is probably to be explained in the same way. 
J. K. 


Origin of the Humin formed by the Acid Hydrolysis of 
Proteins. V. Ross Aiken Gorter and Grorce E. Howm (J. Amer. 
Chem. Soc., 1920, 42, 821—827. Compare this vol., i, 400).— 
Pursuing their inquiry as to the nature of the reaction by which 
humin is produced, the authors prepared artificial mixtures of 
thirteen of the amino-acids commonly obtained by the hydrolysis 
of proteins. Such mixtures, when boiled for twenty-four hours 
with hydrochloric acid in presence of either trioxymethylene or 
tyrosine and trioxymethylene, or tryptophan and tyrosine, gave no 
insoluble humin ; but this was produced when tryptophan, tyrosine, 
and formaldehyde were present. The ‘reaction is_ therefore 
dependent on the presence of tryptophan. and can serve as a 
quantitative measure of the amount of this substance present. 
Similarly, soluble humin is derived from tyrosine, but, owing to 
its solubility. the amount is not a quantitative measure of the 
tyrosine. Phosphotungstic humin was produced to an equal 
extent in all the experiments, and may represent only an adsorp- 
tion phenomenon. It is specially noted that the amino-group of 
cystine was not displaced in these experiments. J. K. 


The Action of Thrombin on Fibrinogen. Joun OaLerHorPE 
WakeE.in Barratt (Biochem. J., 1920, 14, 189—209).—Fibrinogen 
in solution is diphasic, consisting of a concentrated phase which 
is dispersed, and a dilute phase which is continuous. 

The action of thrombin is to form fibrin only from the fibrinogen 
in the concentrated phase, and is purely catalytic. A hypothesis 
of the mode of formation of fibrin fibrils is advanced. When 
fibrinogen in the concentrated phase is converted into fibrin, the 
equilibrium between the phases is disturbed, and more fibrinogen 
passes from the continuous to the disperse phase. This is then 
converted into fibrin. The “growth” of fibrin fibrils proceeds at 
a unimolecular rate. J.C. D. 


The Mode of Union of Iron in the Prosthetic Group of 
Blood Pigments and the Constitution of Hemin. WILLIAM 
Kister (Ber., 1920, 58, [Bl], 623—633).—The communication is 
mainly devoted to a reasoned, adverse criticism of the views pro- 
pounded by Willstatter (A., 1915, i, 289). The author maintains 
his ideas (A., 1912, i, 670) that two of the nitrogen atoms in 
hemin are basic, and are so related to the two carboxyl 
groups that one nitrogen is united to one carboxyl group 4s 
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a betaine complex, leaving one carboxyl group, which alone 
can be easily esterified. in support of this hypothesis, it is 
now shown that the diethyl ether ot haematoporphyrm, 
red, crystalline powder without a distinct melting point 
(the silver salt and the very hygroscopic dihydrochloride are 
described), is transformed by a boiling 1% solution of hydrogen 
chloride in ethyl alcohol into an isomeric diethyl ether, needles 
(and is thus not esterified), which is slowly converted by N-hydro- 
chloric acid into the dihydrochloride of the original material; with 
more concentrated alcoholic hydrochloric acid solution, hemato- 
porphyrin diethyl ether is converted into tetraethylhaemato- 
porphyrm, steel-blue powder, m. p. about 91—93°. The action of 
diazomethane on hemin has been investigated previously (A., 1918, 
i, 199), and this is now shown to differ fundamentally from its 
effect on the hydrochlorides of the triphenylmethane dyes, since, in 
the former class, the halogen atom is never removed, whilst in 
the latter series it is eliminated as methyl chloride, and the leuco- 
base is formed. It is therefore probable that the halogen atom is 
directly united to the iron atom, and this is rendered more probable, 
since measurement of the electrolytic conductivity of hemin and 
its dimethyl ester in pyridine solution shows them to behave in 
the same manner as inorganic salts. H. W. 


Reiractivity of Hzmoglobin in Solution. Freperick H. 
Howarp (/. Biol. Chem., 1920, 41, 537—547).—The refractive 
index of hemoglobin solutions varies directly with concentration 
and is independent of the presence of other proteins, and of bases 
and salts in low concentration. The value of a for hemoglobin is 


0°00183. J. C. D. 


Hemocyanin. III. Cu. Dufrit (J. Physiol. Path. gén., 1919, 
18, 503—526; from Physiol. Abstr., 1920, 5, 7).—Hemocyanin of 
the snail can be obtained in a crystalline form by dialysis against 
distilled water, by exposing the blood to a potential difference of 
120 volts after dialysis, or cooling the supernatant liquid in the 
dialyser in ice. It may be purified by solution in a very small 
amount of V/500-sodium sulphate, from which it crystallises on 
cooling in ice. Hzmocyanin of the rock lobster can be crystallised 
by the last method, and that of cephalopods by the method of 
Hopkins and Pinkus, using concentrated ammonium sulphate. The 
varying forms of crystals obtained are probably due to differences 
in the proportions of water of imbibition, not of hydration. 

W. G. 


Properties of the Nucleotides obtained from Yeast 
Nucleic Acid. P. A. Levene (J. Biol. Chem., 1920, 41, 483—493).— 
The work reported in this paper was carried out in order to clear 
up the discrepancies in the reported properties of the nucleotides 
from yeast. 

Adenosinephosphorie acid, C,,H,,0;N,P,H.O, is the most insoluble 
of the four nucleotides. It decomposes with effervescence at 195° 
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(corr.) ; [a]? —40°5° in 1% aqueous solution, —40°5° to —44-5° in 
5% aqueous-ammonia solution; [a]j? —38-0° in 10% hydrochloric 
acid, —59°5° in 2% sodium hydroxide, —66-0° in 5% sodium 
hydroxide. 

Guanosinephosphoric acid, C,,)H,,O,N;P,2H,O, contracts on heat- 
ing at 175° (corr.) and decomposes at 180°. [a]j?—7-°5° in water, 
+1°5° in 10% hydrochloric acid; [a] —44°0° in 5% aqueous 
ammonia; [a]> —57°0° in 2% aqueous sodium hydroxide, —65-0° 
in 5% aqueous sodium hydroxide. 

Cytidinephosphoric acid, C,H,,O,N;P, prisms, decomp. 230—233° 
(corr.), slow heating. [a]? +40-0° to +485° in water; 
lalJ> +26°0° in 10% hydrochloric acid, +44°5° in 5% ammonia, 
+25°5° in 2% sodium hydroxide; [a]f +1:0° and —21°0°, 
respectively, in 5 and 10% sodium hydroxide. 

Uridinephosphoric acid, CyH,,0,N.P, small bunches of needles, 
m. p. 198°5° (corr.; decomp.). [a]>’ +9°5° in water, +6°5° in 2% 
sodium hydroxide, and —15°0° in 5% sodium hydroxide. 

Monoammonium salt of uridinephosphoric acid, fine, curved, 
felted needles, decomp. 240°. [a]j’+10°5° in water; [a]p +2°5° 
in 10% hydrochloric acid, +14°0° in 5% ammonia; [a]p +1°5°, 
—16°0°, —26°0°, respectively, in 2, 5, and 10% sodium hydroxide. 

Adenosine has [a];’ —60-0° in aqueous solution, —43°5° in 10% 
hydrochloric acid, —68-5° in 5% sodium hydroxide. 

Uridine, [a]> +4-0° in water, +5-0° in 10% hydrochloric acid, 
—6°0° in 5% sodium hydroxide. 

The changes in the optical rotation are probably due to several 
causes, amongst which tautomeric changes possibly play an 
important part. Adenosine and uridine show the same character 
of optical rotation as the corresponding nucleotides. J.C. D. 


The Theory of Gels. II. The Crystallisation of Gelatin. 
SamuEL CLEMENT Braprorp (Biochem. J., 1920, 14, 91—93).— 
It has been previously shown (A., 1919, ii, 139) that the reversible 
gelation of the natural emulsoids is a crystallisation process result- 
ing from the viscosity of these substances and from their very small 
diffusion constants, which greatly retard the crystallisation of the 
cooling sols, altering the accumulation of a large excess concentra- 
tion. Hydrosols of “crystal” leaf gelatin of 0°5 and 0°3% were 
made, quickly heated to 100°, and filtered into thoroughly clean, 
covered crystallising dishes. A small amount of mercuric chloride 
was added to prevent bacterial growth, and the solutions were 
allowed to evaporate at the ordinary temperature. By this means, 
a precipitate, consisting of microscopic spherites 0°25 to 0°28 in 
diameter, was obtained. From these results, it cannot be doubted 
that gelatin crystallises from water exactly as indicated by 
von Weimarn’s theory. J. C. D. 


Swelling of Gelatin in Hydrochloric Acid and Sodium 
Hydroxide. Dororny Jorpan Luoyp (Biochem. J., 1920, 14, 
147—170).—-This paper furnishes further experimental support to 
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the theory which holds that gelatin is an amphoteric colloid, the 
neutral form of which is stable only at the isoelectric point 
(P, 4°6, 20°). The molecular weight is 10,000 or some multiple 
of 10,000. This neutral gelatin is only slightly soluble in hot 
water, and is insoluble in cold water. It may, however, combine 
with water to form complexes, perhaps of the nature of hydrates 
or solid solutions. On the acid side of P,, 4°6, gelatin functions as 
a multi-acid base, giving rise to ionisable hydrochlorides, and at 
P,, 2°5 practically all the protein exists in the form of such salt. 
At lower hydrogen-ion concentrations than that of the isoelectric 
point, gelatin acts as a polybasic acid, forming ionisable gelatinates 
with bases such as sodium. The reaction with hydrochloric acid is 
reversible, that with sodium hydroxide irreversible. The form- 
ation of keto-salts in acids and enol salts in alkalis is postulated. 

Regarding gels, the author is of the opinion that they are two- 
phase structures consisting of a solid framework of precipitated 
neutral gelatin, with which is combined a certain amount of water, 
and an interstitial fluid which is a solution of gelatin salt. The 
volume of any system in the gel condition is determined by two 
opposing sets of forces, the elastic forces of the solid framework, 
which tend to make the volume contract, and the osmotic forces 
of the ionised gelatin salts dissolved in the interstitial fluid, which 
tend to make the volume expand. Hence neutral gelatin, being 
only one phase, cannot make a stable gel, but will make a gel 
which will be free to contract. Similarly, since the salt form of 
gelatin is a single phase, such cannot form a gel. Gelatin in this 
form will only form sols with water. 

The volume occupied by a gelatin gel swelling in a fluid medium 
depends on the ratio of the mass of the dissolved electrolyte to the 
mass of gelatin, on the geometrical form of the gel, and also on 
the hydrogen-ion concentration of the medium. Gels which are 
swelling in a weakly acid or alkaline medium lose water on being 
transferred to an atmosphere of saturated vapour. The amount of 
water lost is a function of the reaction of the previous external 
fluid. This loss follows from the elastic properties of the gel, and 
is shown to be in accordance with the membrane theory of Donnan. 
Van Bemmelen’s theory that the surface of a gel is to be regarded 
as a solid membrane perforated by pores is confirmed by 
observation. J.C. D. 


Chemical Kinetics of Catalase. I. Catalase from Phyl. 
mit., Riv. Etc: Yamasaki (Sci. Rep. Tohoku Imp. Univ., 1920, 
9, 13—58. Compare this vol., i, 194).—The velocity of decom- 
position of hydrogen peroxide by means of the catalase from 
Phyllostachys mitis, Riv., has been investigated at 0°, 10°, 12°5°, 
18°, and 25°. The catalase is obtained by crushing an edible 
sprout from a species of bamboo with water saturated with toluene. 
It was observed that the activity of the catalase steadily decreased 
during the reaction. The velocity of the reaction is represented 
by the equations —dC/dt=kEC and —dE/dt=—k'/k.dC/dt= 
K/EC, where EF and C are the concentration of the enzyme and 
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hydrogen peroxide respectively, and k and k’ the reaction constants. 
The decrease of activity of the catalase is caused by the substrate 
and the product of the reaction, and its rate is approximately pro- 
portional to the principal reaction. The decrease of activity 
cannot be attributed to the change of the concentration of hydrogen 
ions produced by the decomposition of hydrogen peroxide, because 
a similar decrease of activity also occurs in acid solutions where 
the hydrogen-ion concentration is constant. The relative activity 
of the enzyme is always proportional to its concentration if the 
concentration of the hydrogen ion is maintained throughout the 
experiment. In a very dilute solution of hydrogen peroxide and 
a relatively concentrated solution of the enzyme, the activity 
increases in the first stage and then decreases. This may probably 
be explained by the following: (i) The ordinary reaction would 
be carried out at a rate somewhat higher than that calculated for 
a first-order reaction. (ii) The rate is decreased by oxygen and 
hydrogen peroxide in ordinary cases. (iii) Such effects are observed 
only in the course of reactions in very dilute solutions, because the 
concentrations of both the substrate and the product are very 
small, that is, the velocity constant has a maximum value. (iv) The 
retardation occurs with a measurable velocity, which is approxim- 
ately proportional to the principal reaction. This explanation is 
in keeping with the observations of Waentig and Steche (A., 1913, 
i, 304) for solutions which were rapidly stirred in a vacuum. 
J. F. S. 


A New Type of Addition Reaction. James B, Conanr and 
Aan A. Coox (J. Amer. Chem. Soc., 1920, 42, 830—840. Com- 
pare A., 1918, i, 74).—The formation of ketophosphinic acids by 
the interaction of af-unsaturated ketones and phosphorus tri- 
chloride in presence of acetic acid is complete before the addition 
of water to the mixture, since the acid may be precipitated by the 
addition of benzene; acetyl chloride is the other product of the 
reaction. The first stage in the reaction with phenyl] styryl ketone 
probably consists in the formation of the compound (1), since if 
acetic anhydride be used at the ordinary temperature in place of 
acetic acid, a mixture is produced of the acid chloride (II), a light- 
coloured, viscid oil, with an amount of the anhydride (III) which 
increases with the quantity of acetic anhydride employed. Water 
readily converts these compounds into f-benzoyl-a-phenylethyl- 

CPh 0. a CPh——O 

Ha-cupr> POs Heron PO (ta-cupi> PO) 0 

(L.) (II.) (III.) 
phosphinic acid, and they combine with bromine to give products, 
from which, by decomposition with water, B-bromo-B-benzoyl-a- 
phenylethylphosphinic acid, COPh-CHBr-CHPh-PO(OH),, m. p. 
196°, is produced. This compound may also be prepared by 
bromination of B-benzoyl-a-phenylethylphosphinic acid. It is at 
once converted by sodium hydrogen carbonate, sodium carbonate, 
or sodium hydroxide into phenyl styryl ketone, sodium bromide, 
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and sodium phosphate. Its monophenyl ester, m. p. 179°, was 
produced by the action of phenol on the crude chloride obtained 
by treating with thionyl chloride either the acid or the product of 
the condensation of phenyl a-bromostyryl ketone with phosphorus 
trichloride and acetic acid; it is best prepared by brominating 
phenyl B-benzoyl-a-phenylethylphosphinate, m. p. 146°, which is 
obtained from the corresponding acid through the chloride. 
Diphenyl B-benzoyl-a-phenylethylphosphinate, m. p. 125°, results in 
small quantities in the preparation of the monopheny] ester, but 
is best obtained by treating the acid with two molecular proportions 
of thionyl chloride, and subsequently with phenol. It dissolves in 
cold sodium ethoxide solution, and is converted into the monophenyl 
ester. The monopheny] ester is also obtained by treating the mix- 
ture of the compounds (II) and (III) with phenol. It is accom- 
panied by the compound, HCH PL >PO-OPh, an oil insoluble in 
cold aqueous alkali, but convertible into the monophenyl ester 
either by solution in alcoholic sodium ‘hydroxide solution or by 
treatment first with hydrogen chloride at. 125° and then with water. 
J. K. 


Improved Method for the Preparation of Primary 
Arsanilic Acid. Harotp C. CueetrHam and Joun H. Scumiptr 
(J. Amer. Chem. Soc., 1920, 42, 828—829).—Fichter and Elkind’s 


process for the preparation of arsanilic acid (A., 1916, i, 444) gives 
only a fair yield, but better than that of Kober (A., 1919, i, 182). 
It was found best to heat a mixture of dry arsenic acid 
(4 gram-mol.) with aniline ($ gram.-mol.) for twelve hours at 
150—160°, the yield of purified product being 26%. J. K. 


Aromatic Mercuridicarboxylic Esters. Watrer ScHoetter, 
Watter ScurautH, and Ricuarp Hverter (Ber., 1920, 53, [B). 
634—643).—The non-toxicity of mercuridipropionic acid and 
mercuridibenzoic acid in comparison with the highly toxic mercury 
diaryls or dialkyls has been shown by Miiller, Schrauth, and 
Schoeller (A., 1911, ii, 755) to be attributable to the excretion of 
the former unchanged from the organism in which the latter are 
decomposed. The present investigation deals with the production 
of mercuridicarboxylic acids, which would be more readily decom- 
posed, and of their derivatives, which would not be eliminated, the 
ultimate object being an examination of their toxicity, the results 
of which are described elsewhere. 

Methyl o-chloromercurihenzoate, HgCl*C,H,CO,Me, needles. 
m. p. 162° after softening at 142°. is prepared by heating methyl 
benzoate, mercury acetate, and glacial acetic acid, separation of 
the methyl di- and mono-o-acetoxymercuribenzoates by means of 
acetone, and treatment of a solution of the latter in aqueous alcohol 
with sodium chloride solution. It is converted by hydrogen 
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sulphide in methyl-alcoholic solution into methyl sulphidodimercuri- 
o-benzoate, S(Hg*C,H,-CO,Me)., white, amorphous powder, which 
softens and gradually darkens when heated; the latter is trans- 
formed at 120° into methyl mercuridi-o-benzoate, colourless crystals, 
which is hydrolysed by N-sodium hydroxide solution to mercuridi- 
benzoic acid, identical with the product prepared by Pesci in 
another manner. 

Methyl acetoxymercurisalicylate, m. p. 202° (corr.) after slight 
previous softeniny, and methyl m-chloromercurisalicylate, 

HgCl-C,H,(OH)-CO,Me, 

are prepared in the same manner as the corresponding benzoates, 
and are similarly transformed into methyl sulphidodimercuri- 
salicylate, white, amorphous powder, and methyl mercuridi- 
salicylate, m. p. 178—180° (corr.). Ethyl acetoxymercurisalicylate, 
needles, grouped in clusters, m. p. 206° (corr.) after softening at 
200°, is converted by saturated aqueous sodium thiosulphate solu- 
tion into ethyl mercuridisalicylate, m. p. 193° (corr.). 

Methyl mercuridianthranilate forms small, yellow needles, m. p. 
196—197° (corr.) after slight previous decoloration, whilst methyl 
mercuridi-p-aminohenzoate crystallises in yellow needles. m. p. 


176° (corr.). H. W. 


Phenylthiolmercuri-chloride. H. Lecner (Ber., 1920, 
53, [Rl]. 568—577).—In continuation of previous investigations 
(A., 1916, i, 41). the author has endeavoured to prepare a mixed 
mercantide of the type R’/S-Ho-SR”, and, for this purpose. has 
studied the action of phenvithiolmercuri-chloride, HeCl-SPh, 
on sodium ethvl! sulphide: reaction is found to proceed, for the 
greater part at any rate, in accordance with the enuation 
2H ¢Cl-SPh + 2NaSEt = 2NaCl+ He(SPh). + He(SEt)., although 
the complete absence of the mixed mercantide is not definitely 
proved. The possibility that the chloride should be formu- 
lated He(SPh).,H¢gCl., appeared to be discounted by determinations 
of the molecular weight in boiling ethyl acetate solution, which 
indicated the simple structure. The explanation of the course of 
the reaction is found in the observation that phenylthiol- 
mercuri-chloride is dissociated in solution into mercury phenvl- 
mercantide and mercuri-chloride, 2HeCl-SPh — He(SPh), + He¢gCl.. 
The chloride can be readily prepared by mixing solutions of eaui- 
valent amounts of mercury phenvlmercaptide and mercuric chloride, 
and the latter can also be extracted from solutions of the mercuri- 
chloride in organic solvents by sodium chloride solution. Further. 
if a solution of phenylthiolmercuri-chloride in pvridine is treated 
with ammonia. mercuric chloride is precipitated, whilst mercury 
phenylmercaptide remains in solution. 

Mercury phenvlmercaptide has heen shown to undergo partial 
dissociation when heated into phenvl disulnhide and mercury 
(loc. cit.). Tt is now shown that vhenylthiolmercuri-chloride 
behaves in an analocous manner; when heated, it exhibits thermo- 
chromism, and melts at 191°5°, dissociating for the greater part 
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into diphenyl disulphide and mercurous chloride. A small portion, 
however, always remains on decomposition, and, conversely, small 
amounts of phenylthiolmercuri-chloride can be obtained by heat- 
ing a mixture of the disulphide and mercurous chloride. H. W. 


Physiological Chemistry. 


Variations in the Chemical Composition of Human Blood. 
FrepericK 8. Hammett (J. Biol. Chem., 1920, 41, 599—615).— 
Whilst the total nitrogen, non-protein nitrogen, and sugar of the 
blood vary in the same person from week to week, there is a 
tendency for the level of these variations to be characteristically 
individual. There is no practical difference between the absolute 
amounts of the constituents in bloods taken fourteen hours after 
food and three and a-half hours after breakfast. The absolute 
amount of creatinine is constant for the individual and for the 
species. The variations of urea, uric acid, creatine, and other non- 
protein nitrogenous substances are discussed. J. C. D. 


Anti-coagulating and Hzemolysing Action of Sodium 
Nucleate. Action on Brewer's Yeast. Doyon (Compt. rend., 
1920, 170, 966—967).—Sodium nucleate used in the form of a 
powder possesses an anti-coagulating power and exerts a very 
energetic hemolysing action. It also prevents the decomposition 


of sugar into alcohol and carbon dioxide by brewer’s yeast. 
W. G. 


Effect of Alkali Fluorides on Digestion. Grosszron (Ann. 
Chim. anal., 1920, [ii], 2, 111).—According to some investigators, 
sodium fluoride has no action on the ordinary digestive process, but 
inhibits lactic, butyric, and acetic fermentation. It is suggested 
that the use of the salt as a preservative for butter should be 
permitted. W. P. S. 


Effect of Intravenous Injections of Active Deposit of 
Radium on Metabolism in the Dog. Ruvrn C. Tuels and 
Hatsety J. Baca (J. Biol. Chem., 1920, 41, 525—535).—The 
injection was followed by an increased excretion of nitrogen, which 
reached a maximum figure on the second day after treatment. 
Urea fluctuated with total nitrogen, but there was a definite 
increase in excretion of ammonia and uric acid. J C.D. 


Nutritive Factors in Plant Tissues. IV. Fat-soluble 
Vitamine. Tuomas B. Osporne and LaFayette B. Menpew [with 
Atrrep J. Wakeman] (J. Biol. Chem., 1920, 41, 549—565).—Rats 
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which received 0-1 gram of butter daily showed considerable 
ability to grow, whilst 0°5 gram per day is sufficient to restore to 
good nutritive condition and growth rats declining on diets deficient 
in the fat-soluble accessory substance. In comparison with these 
values, it is shown that 0-1 gram of dried tomato daily will supply 
all the fat-soluble factor for normal growth. Of other vegetables 
tested, cabbage was the least satisfactory, whereas 0-1 gram of dried 
lucerne, clover, timothy grass, and spinach will furnish at least as 
much of the vitamine as the same weight of butter. 

The thermostability of the fat-soluble growth factor is discussed, 
and the observations of Steenbock, Boutwell, and Kent (A.. 1918, 
i, 513) and of Drummond are not confirmed (A., 1919, i. 363). 

J.C. D. 


Relation between the Total Acidity, the Concentration 
of the Hydrogen Ion, and the Taste of Acid Solutions. 
R. B. Harvey (7. Amer. Chem. Soc.. 1920, 42. 712—714).—The 
sourness of fruit and fruit juices is shown to depend both on the 
hydrogen-ion concentration and on the total free acid contained in 
the juice. The tendency to produce hyperacidity in the ingestion 
of fruits is dependent on the total quantity of acid ingested, and 
not necessarily on the hydrogen-ion concentration alone. The 
addition of sugar does not affect this tendency, which, although it 
changes the taste, does not affect either the total acidity or the 
hydrogen-ion concentration. J. ¥F.S8. 


The Formation of Ferrous Sulphide in Eggs during 
Cooking. Cuartes Kennet TINKLER and Marion CrossianpD Soar. 
(Biochem. J., 1920, 14, 114—119).—The discoloration on the 
surface of the volk of a “hard-boiled” egg is due to the formation 
of ferrous sulphide, by the liberation of hydrogen sulphide from 
the decomposition of a sulphur compound of the egg-white and its 
action on the iron contained in the yolk. J.C. D. 


A Pressor Compound from the Pituitary Gland. Atsert 
C. Crawrorp (J. Pharm. and Expt. Ther., 1920, 15, 81—94).— 
The paper opens with a review of the literature on the active prin- 
ciples of the pituitary gland. The pressor substance is not 
extracted from the dried, powdered posterior lobes by alcohol, but 
is extracted by acidified alcohol. From this extract, anhydrous 
ether precipitates the compound as a white or slightly coloured 
amorphous product, which is readily soluble in water. 

The fractionation of extracts prepared from the posterior lobes 
is described, and the preparation of a highly active pressor sub- 
stance, which is precipitated by soluble mercury and silver salts, is 


described. No crystalline derivatives have yet been obtained. 
i e D. 


Zinc in the Human Organism. Sinicua Giaya (Compt. rend., 
1920, 170, 906—-909).—-The examination of the viscera of a number 
of corpses shows the invariable presence of zinc, the proportion 
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increasing with age. Thus, the amounts found varied from 
0:0009% in the case of a child three months old up to 0-005% in 
the case of a man seventy years old. The distribution of zinc in 
the different organs corresponds with the following descending 
order: brain, lungs, stomach, liver, kidneys, intestine, heart, and 


spleen. W. G. 


A Case of Adipocere. 6G. Frorence (Bull. Soc. chim. biol., 
1919, 1, 185—-188).—A sample of adipocere gave negative tests for 
calcium. After removal of the fatty substances by extraction with 
ether, the residue contained 11°3% of nitrogen, and gave no reaction 
with Millon’s reagent or Hopkins and Cole’s reagent. It is there- 
fore thought to be of the nature of collagen, which had escaned 
the transformation into fat. The author discusses the possibility 
of straight-chain polypeptides being converted into fatty acids, such 
as stearic acid, by a process of deaminisation and reduction. 


J. C. D. 


Milk as a Source of Water-solub’e Vitamine. II. Tomas 
B. OsporneE and Larayvette B. Menver [with Atrrep J. Waxkr- 
man] (7. Biol. Chem., 1920. 41, 515—523)—The authors have been 
unable to confirm in detail the classical experiments of Hopkins 
(A.. 1912, ii, 779). They find that a much larger quantity of 
milk than the 2 c.c. used by Hopkins is necessary to supply the 
vitamines required by the rat for normal growth. The discrenancy 
does not appear to he due to the diet of the cow from which the 
milk is ohtained, or to the character of the inorganic constituents 
of the artificial ration. J.C. D. 


The Presence of Amylase in Milk and Cheese. Masayosni 
Sato (Biochem. J.. 1920, 14, 120—130).—The presence of amvlase 
in milk, already reported by many workers, is confirmed. It is 
also present in commercial Cheddar cheese. although in variable 
amounts. Certain differences in the digestibility of various forms 
of starch by amylase were noted. J.C. D. 


Acidosis. XVI. The Titration of Organic Acids in Urine. 
DonaLp D. Van Styxe and W. W. Patmer (7. Biol. Chem., 1920, 
41, 567—585).—The organic acids present, both free and as salts, 
in urine are estimated by titrating between the hydrogen-ion con- 
centrations represented by p, 8 and p, 2°7 respectively, after 
removal of phosphates and carbonates by means of calcium hydr- 
oxide. It appears that such titration represents between 95 and 
100% of the organic acids present. It also includes weak bases, the 
dissociation constants of which fall within a range in the neigh- 
bourhood of 10-1, but of this class only creatinine, and at times 
creatine, appear to be present in significant amounts in human 
urine. The average twenty-four-hour excretion of organic acids 
im normal young men appears to be about 5°7 to 9°8 cc. of 
0'1V-acid (uncorrected for creatinine). There appears to be little 
difference in the rate of excretion during day and night. 
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Data from cases of methyl alcohol poisoning and diabetes are 
examples of acidosis due to organic acids of different types. In 
the first case, a part of the total organic acid excretion was due 
to formic, lactic, and hydroxybutyric acids, but the greater part 
to acids of unknown nature. In diabetes, the rise in the excretion 
of acetone substances is so accurately paralleled by the rise in 
titrated organic acids that it is probable (1) that organic acids 
other than the acetone substances are not excreted in significant 
amounts in diabetic acidosis, and (2) that the easily performed 
organic acid titration may be used for approximate estimation of 
the acetone substances in diabetic urine. J.C. D. 


The Anti-scorbutic Properties of Concentrated Fruit Juices. 
III. Artnur Harpen and Rosert Rostson (Biochem. J., 1920, 14, 
171—177).—The anti-scorbutic property of orange juice is not 
appreciably destroyed by evaporation to dryness under suitable 
conditions. 

The dry residue retains considerable activity after storage for 
two years in a dry atmosphere at the ordinary temperature. 


J. C. D. 


Effect of Heat on the Anti-scorbutic Accessory Factor of 
Vegetable and Fruit Juices. E:ien Marion Detr (Biochem. J., 
1920, 14, 211—228).—When cabbage, swede, and orange juices 
are subjected to temperatures up to 130°, a corresponding reduc- 
tion of their anti-scorbutic properties occurs. The destruction is 
most marked in the case of cabbage juice, and least in the case of 
orange juice. The greater stability of orange juice to heat is 
maintained even when the juice is nearly neutralised before heat- 
ing. There is evidence that growth may be affected by the limit- 
ation of the anti-scorbutic element in the diet, apart from the 
appearance of definite symptoms of scurvy and apart from 
deficiency in the other growth-promoting accessory factors. 

The unexpected stability of swede and orange juice at tempera- 
tures above 100°, when the heating is conducted in the absence of 
air, may perhaps indicate that destruction of the anti-scorbutic 
factor is an oxidation process. This observation naturally has an 
important bearing on the canning and preserving of fruits and 


vegetables. J.C. D. 


Physiological Action of Fumes of Iodine. A. B. Lucknarpt, 
F. C. Kocn, W. F. Scnroeper, and A. H. Werranp (J. Pharm. 
Expt. Ther., 1920, 15, 1—21).—Iodine fumes may be absorbed 
from the human skin and appear in the urine. Iodine absorbed 
in this manner may actually increase the iodine content of the 
thyroid gland and induce a pronounced change in the histological 
features of that gland. The inhalation of small quantities of 
iodine fumes produces similar results, but larger doses may lead to 
respiratory disturbances and fatal acute pulmonary edema. The 
administration of iodine by such inhalation is regarded as 4 
dangerous procedure. J. C. D. 
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The Formation of Acetone Substances following Ether 
Anesthesia and their Relation to the Plasma Bicarbonate. 
James J. Suort (J. Biol. Chem., 1920, 41, 503—513).—A study 
of the acetoacetic acid, acetone, and B-hydroxybutyric acid of the 
blood was made before and after ether anesthesia in order to 
ascertain whether the formation of these substances was in any 
way responsible for the fall in alkaline reserve which accompanies 
that condition. Apparently the so-called acetone substances are 
not formed promptly enough during ether anesthesia to account 
for the decrease in plasma bicarbonate. The analytical methods 
for the acetone substances (Van Slyke and Fitz, A., 1919, ii, 436) 
may be rendered less accurate by the presence of fat and ether, or 
ether alone. J.C. D. 


The Minimum Concentration of £f’-Dichloroethyl 
Sulphide (Mustard Gas) Effective for the Eyes of Man. 
C. I. Reep (J. Pharm. Expt. Ther., 1920, 15, 77—80).—Concen- 
trations of 0-0005 mg. per litre of mustard gas will produce visible 
reactions in less than one hour of exposure in the eyes of individuals 
whose cutaneous resistance is relatively high. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Bacillus fluorescens liquefaciens (Fliigge) on 
certain Amino-acids. A. Briancuetizre (Bull. Soc. chim. biol., 
1920, 2, 29—36. Compare A., 1916, i, 699).—The amino-acids are 
able to act as the sole source of carbon and nitrogen for the develop- 
ment of this organism. The rates and degree of attack are very 
variable, histidine, alanine, and asparagine being particularly suit- 
able for utilisation. Substitution of an amino-group by benzoyla- 
tion appears to oppose the utilisation of the amino-acid, an observa- 
tion which is in agreement with the accepted theories on the decom- 
position of amino-acids by bacteria. The benzoyl derivatives are 
decomposed. J. C. D. 


Influence of Reaction on Colour Changes in Tyrosine 
Solutions. (Mrs.) Errripa Constance Victoria Venn (Biochem. J., 
1920, 14, 98—102).—Cornish and Williams showed (A., 1917, i, 613) 
that certain groups of bacteria isolated from discoloured Stilton 
cheeses are capable of producing changes of colour in media con- 
taining suspensions of caseinogen and certain amino-acids. It was 
found that the reaction of the media on which the organisms were 
grown exercised a powerful influence on the degree of discolora- 
tion. It is now shown that there is a definite range of reaction 
over which the organism studied is capable of producing a dis- 
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coloration in tyrosine solutions. A modified form of hydrogen 
electrode is described, which presents several advantages over many 
types now in use. 


Comparative Studies on Respiration. X. Toxic and 
Antagonistic Effects of Magnesium in Relation to the 
Respiration of Bacillus subtilis. Martitpa Mo.pgnnauzr 
Brooks (J. Gen. Physiol., 1920, 2, 331—336).—Magnesium chloride 
in concentrations below 0°01/ has little effect on the rate of 
respiration of B. subtilis; at 0°03M there is an increase in the rate, 
whilst in the higher concentrations there is a gradual decrease. 
There is a marked antagonism between magnesium and sodium 
chlorides, and a very slight antagonism between the chlorides of 
magnesium and calcium. J.C. D. 


The Fats of Tubercle Bacilli. H. Acutnon and A. Frovuin 
(Bull. Soc. chim. biol., 1919, 1, 176—184).—Large amounts of 
fatty substances may be extracted from dried tubercle bacilli by 
alcohol. This material is composed of fatty acids, neutral fats, 
esters of the higher alcohols, hydrocarbons, and a substance con- 
taining phosphorus. The latter represents about 14% of the total 
alcoholic extract of the organisms, and is composed of a mixture of 
substances of phosphatide character, which on hydrolysis yields 
fatty acids, glycerol, a base analogous to choline, and a gummy 
substance which yields dextrose. The presence of cholesterol in the 
extracts of the bacilli was not established. J. C. D. 


Production of Formic Acid by Yeasts in Media con- 
taining Amides. P. Tuomas (Ann. Inst. Pasteur, 1920, 34, 
162—176. Compare this vol., i, 126).—The volatile acidity pro- 
duced during the culture of yeast on media containing acetamide 
iz in part due to the formation of formic acid and in part due to 
the formation of acetic acid, the relative proportions of these two 
acids varying with the conditions. The presence, in addition, of 
various ammonium salts has a very marked effect on the total 
volatile acidity and the relative amounts of the two acids produced. 
In the presence of ammonium sulphate, oxalate, succinate or 
hydrogen carbonate the volatile acid produced is almost entirely 
formic acid, whilst in the presence of ammonium aspartate the two 
acids are produced in almost equal amounts. 

The author discusses the various theories put forward to explain 
the formation of acetic acid, and concludes that the mechanism is 
not a simple one, but that there are several phenomena, which will 
function according to the conditions and may replace or superpose 
on one another, as the conditions vary. W. G. 


Alteration in the Inverting Power of Top Yeast by 
Pre-treatment. Srurr Léveren (Fermentforsch., 1920, 3, 
221—240; from Chem. Zentr., 1920, i, 473—474).—The experi- 
ments were undertaken with the object of determining the influence 
of the inorganic constituents on the formation of saccharase and 
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the differences between their action on bottom yeast, which has 
generally been used previously by Euler and his co-workers, and on 
top yeast. Pre-treatment of the yeast was effected with sugar, 
ammonium acetate, magnesium chloride or sulphate, calcium 
chloride, potassium chloride, sodium chloride, potassium dihydrogen 
phosphate, yeast water, alcohol, acetone, or carbamide, sometimes 
singly and sometimes in combinations. The results are summarised 
in the following statements: (1) The neutral salts investigated do 
not appear to have any actual influence on the variation of the 
inverting power of the types of top yeast used, either in small 
amounts at the ordinary temperature or in larger quantities at the 
ordinary or higher temperature. (2) Certain experiments indicate 
that the inverting power of top yeast may be distinctly increased 
by suitable pre-treatment. Addition of nitrogenous nutriment is 
advantageous, but not essential. In the first twenty-four hours (of 
fermentation) the inverting power increases slowly or may even 
decrease ; after cessation of fermentation, it increases gradually at 
first, then more rapidly to a maximum, at which it remains for a 
time, and then slowly decreases again. The curves are more or less 
flattened according to the properties of the original yeast. (3) One 
experiment shows that top yeast is much less suitable for enrich- 
ment experiments of this kind than bottom yeast. (4) The inver- 
sion constants of the original yeasts varied between 20 and 40, with 
a mean value (from nine estimations) of 28 per gram of yeast (30% 
dry substance) and 9°6 grams of sucrose at 16°, from which the 
constant 3x 10-! is calculated. (5) If the increase of inverting 
power is considered to be a consequence of augmented vitality due 
to the pre-treatment, the nitrogen nutriment must be regarded as 
essential. The fact that a marked increase can occur without 
administration of nitrogen is probably explained by the formation 
of the necessary amount of the latter by autolysis. 


Activation of Living Yeast by Yeast Extract and by Salts of 
Organic Acids. Hans von Ever (Zeitsch. techn. Biol., 1919, 
7, 155—164; from Chem. Zentr., 1920, i, 473).—I. Activation of 
Living Yeast by Yeast Extract or Preparations of Yeast Extract.— 
In connexion with the investigations of Euler and Berggren (A., 
1913, i, 145) and Harden and Young (A., 1914, i, 237), the author 
adduces new evidence to show that alcoholic fermentation by 
fresh top-yeast is greatly accelerated by activators, presumably 
co-enzymes, which are present in aqueous yeast extract, and that 
the phenomenon is observed when the number of cells in the fer- 
menting liquor undergoes no, or very slight, increase. The activa- 
tion of dry yeast by the coenzyme is almost independent of the 
acidity of the solution in the region P,=3—7. 

II. Activation of Living Yeast by Salts of Organic Acids.—In con- 
trast to Harden and Young, the author finds that the increase in 
the number of cells due to the addition of alkali formate never 
exceeds the experimental error involved in counting. On the other 
hand, it is shown that alcoholic fermentation by fresh top-yeast is 
greatly accelerated by ammonium or alkali formate. H. W. 
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Regeneration of Saccharase in Pre-treated Yeast. Hans 
von KuLeR and Otor SvanBERG (Zeitsch. techn. Biol., 1919, 7, 
165—172; from Chem. Zentr., 1920, i, 473)—The authors have 
investigated the length of period necessary for the re-formation of 
enzyme-content removed by previous treatment; the results so far 
obtained do not permit a definite conclusion to be drawn. H. W. 


Ferment Action. VI. A. Fopor (Fermentforsch., 1920, 3, 
193—200 ; from Chem. Zentr., 1920, i, 471—472. Compare Abder- 
halden and Fodor, A., 1919, i, 369).—An active colloidal mixture 
can be separated from yeast extract by the addition of twice its 
volume of absolute alcohol; the precipitate (2) is separated after 
twelve hours and thoroughly washed with alcohol. It is not com- 
pletely dissolved by protracted treatment with water at 37°, but 
leaves a residue (r), which yields a clear, golden-yellow solution 
with dilute sodium hydroxide, from which it does not separate on 
treatment with excess of acid. Whilst # contains the colloids of 
yeast extract, the aqueous-alcoholic filtrate is free from them, and is 
completely inactive fermentatively. The aqueous extract from 2 
is readily coagulated when heated and, when cautiously acidified, 
deposits a perfectly white precipitate. It causes the fission of glycyl- 
l-leucine, but its activity is small in comparison with that of the 
original yeast extract. The solution also contains magnesium and 
phosphoric acid ions and, when rendered alkaline with sodium hydr- 
oxide, gives a crystalline precipitate of magnesium sodium phos- 
phate and some magnesium ammonium phosphate in the same 
manner as the original extract. The residue, 7, consists mainly of 
denatured proteins which are precipitated when the solution in 
alkali is acidified (owing to the action of the salt). According to the 
nitrogen content, this product differs from that precipitated .by 
acids from the aqueous extract of 2, though each is to be regarded 
as a nucleoprotein. 

If alcohol is added to the yeast extract after removal of phosphate 
by addition of alkali, a precipitate, 2,, is obtained, which leaves a 
residue, 7, after treatment with water. The faintly alkaline aqueous 
filtrate is not noticeably coagulated by heat even after neutralisa- 
tion, yields at most an opalescence when cautiously acidified with 
hydrochloric acid, and is completely inactive towards glycyl-/-leucine 
even after addition of magnesium phosphate solution, the favour- 
able influence of which on fermentative activity has been frequently 
demonstrated. The product, r,, closely resembles r, and has the 
same nitrogen content. In the dry condition neither can function 
as acid or base in the sense of the ionic theory, though each acquires 
this property after hydration and increase of surface, which slowly 
occurs under the influence of acid or alkali. If more concentrated 
alkali hydroxide is used in reprecipitation, elimination of phosphoric 
acid occurs, even to such an extent that the substance becomes free 
from phosphorus; the nitrogen content is simultaneously altered. 

In connexion with the present and previous investigations, the 
development of ferment action is explained on a colloidal chemical 
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basis. The union of the ferment, a negatively charged colloid, by 
adsorption with the substrate, activates the elements necessary for 
the hydrolysis of the latter by bringing them into the ionic condi- 
tion. This happens as a consequence of the partial diminution of 
the adsorption potential of the colloidal particles by the opposite 
charge of the substrate. The optimal hydrogen-ion concentration 
depends on the individual properties of the ferment colloids and 
the amphoteric substrate and their mutual relationships. In the 
case of ferments which are active in alkaline solution, this becomes 
more displaced towards the alkaline side as the difference in acidic 
nature between the colloid and the substrate increases. H. W. 


The Products of the ‘‘ Acetone-n-Butyl Alcohol” Fer- 
mentation of Carbohydrate Material, with Special Refer- 
ence to some of the Intermediate Substances Produced. 
JosEPpH REILLY, WILFRED JouN HickinBotrom, Francis RoBert 
HenLey, and AaGce Curistian TuaysEen (Biochem. J., 1920, 14, 
229—251).—In a normal fermentation of maize mash the acidity 
rises until a maximum is reached from thirteen to seventeen hours 
after inoculation. After this point is reached there is a very 
marked acceleration in the rate of production of acetone, n-butyl 
alcohol, carbon dioxide, and hydrogen, the acidity falling gradually 
to a constant value. The greater part of the acids produced are 
volatile in steam, and butyric and acetic acids were identified in the 
distillate. These acids are probably intermediate products in the 
production of acetone and butyl alcohol. Evidence in support of 
this is given by the results of carrying on the fermentation in the 
presence of calcium carbonate, when practically no acetone or butyl 
alcohol was obtained. 

When acetic acid or ethyl acetoacetate is added to the fermenting 
mash an increased yield of acetone is obtained. Addition of formic 
acid and trichloroacetic acid appeared to inhibit fermentation, 
whilst propionic and butyric acids are converted into the corre- 
sponding alcohols. 

A tentative suggestion of the action is put forward, in which 
acetic acid is considered as a monoketide, H-CH,-CO-OH. By con- 
densation CH,:CO yields CH,:C(OH)-CH:CO, which by elimination 
of CO, and the addition of the elements of water would yield 
acetone. Similarly, the increased yield of acetone from acetoacetic 
acid may be explained on the assumption that this substance pos- 
sesses the structure of a diketide. This hypothesis may be extended 
and is capable of explaining ordinary alcoholic fermentation. No 
direct evidence was obtained of the formation of acetaldehyde or of 


formic acid as an intermediate product in the acetone fermentation. 
J. C. D. 


Influence of a Reduced Amount of Potassium on the 
Physiological Characters of Sterigmatocystis nigra 
[Aspergillus niger]. M. Motiiarp (Compt. rend., 1920, 170, 
949—951).—-When all but one-eightieth of the potassium phosphate 
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in the normal culture medium is replaced by sodium phosphate, the 
growth of Aspergillus niger is very slow and the yield of mycelium 
is very small. The sugar is to a large extent oxidised, but instead of 
giving almost entirely carbon dioxide, an important amount of 
oxalic acid is formed, the amount increasing regularly so long as 
there is any sugar left in the culture medium. Other points noted 
are the more rapid disappearance of the dextrose than of the levu- 
lose, the total absence of conidize and of the black pigment, forma- 
tion of a golden-yellow pigment diffusing into the medium, and the 
production of a substance soluble in the culture solution and giving 
a blue colour with iodine. 


The Utilisation of aMethylglucoside by Aspergillus 
niger. ArtHur W. Dox and G. W. Roark, jun. (J. Biol. Chem., 
1920, 41, 475—481).—-Aspergillus niger grows very poorly on 
media containing a-methylglucoside as the only source of carbon, 
but readily on sucrose media in the presence of the glucoside. More 
rapid utilisation of the glucoside occurs on the sucrose-free medium 
when the culture inoculated is a vigorous one, or one which has 
previously been growing in the presence of both sucrose and the 
glucoside. A gradual cumulative adaptation could not be demon- 
strated with certainty. J.C. D. 


Synthesis of Aromatic Amino-acids in the Living Cell. 
L. Hucouneng and GasrieL Fiorence (Bull, Soc. chim. biol., 
1920, 2, 13—18).—Aspergillus niger produces proteins containing 
the aromatic amino-acids when growing on culture media contain- 
ing inorganic nitrogen, sucrose, and tartaric acid. It is possible that 
it is able to utilise the carbon chain of a pentose for these synthetic 
processes. Probably the products of assimilation are broken down 
into substances of small molecular dimensions before the synthetic 
processes are commenced, and a parallel is drawn with the metabolic 
and anabolic processes in the higher animals. J.C. D. 


Photo-synthesis in Fresh-water Alge. I. The Fixation 
of Both Carbon and Nitrogen from the Atmosphere to 
Form Organic Tissue by the Green Plant Cell. II. 
Nutrition and Growth Produced by High Gaseous 
Dilutions of Simple Organic Compounds, such as Form- 
aldehyde and Methyl Alcohol. III. Nutrition and Growth 
by means of High Dilutions of Carbon Dioxide and 
Oxides of Nitrogen without Access to Atmosphere. 
BensaMin Moore and T. ArtHur Wesster (Proc. Roy. Soc., 1920, 
[B], 91, 201—215).—Experimental evidence is given in support ol 
the view that the lowest type of synthesising cell existing, namely, 
the unicellular alga, possesses the power of fixing carbon and 
nitrogen and building these up into reduced organic compounds 
with uptake of energy, the source of the energy being the sunlight. 
It is shown that formaldehyde or methyl alcohol fed to such a 
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cell at. a sufficiently high dilution can be used as a nutrient source 
of carbon in absence of carbon dioxide, and very marked growths 
have been obtained with these substances as the sole source of 
carbon. In the absence of all other sources of nitrogen except 
the atmospheric nitrogen, but with abundance of carbon dioxide, 
the unicellular alge can fix nitrogen, grow, and form proteins. 
The rate of fixation and growth is, however, greatly accelerated if 
nitrites or oxides of nitrogen are available, and the latter may be 
supplied in the gaseous form from the atmosphere. W. G. 


The Inhibition of Invertase in the Sap of Galanthus 
nivalis. T. G. Mason (Sci. Proc. Roy. Dubl. Soc., 1920, 16, 
83—97).—Experiments with the sap of the leaves of Galanthus 
nivalis, extracted under varying conditions, indicate that factors 
inhibiting the activity of the invertase may be present in the sap. 
Changes of a nature not yet clearly understood occur in the sap 
after its extraction from the leaf, which lead to a clumping of the 
colloids, and possibly the enzyme may be inactivated by adsorption 
on the coagulated colloids. W. G. 


Presence of Gentianose and Sucrose in various Gentians. 
Marc Brive (J. Pharm. Chim., 1920, [vii], 21, 306—311; Bull. 
Soc. chim. biol., 1920, 2, 37—41). Compare A., 1913, i, 149, 434, 
690).—The author has detected the presence of both gentianose and 
sucrose in the roots of Gentiana cruciata and G. purpurea. The 
reversible change between gentianose and sucrose is governed by 
the activity of the enzyme gentiobiase. _ ie se 


Anthocyanins. I. The Anthocyanins of the Young 
Leaves of the Grape Vine. Orro Rosennem (Biochem. 
J., 1920, 14, 178—-188).—The red pigment of the young leaves of 
the grape vine is probably identical with oenidin, the anthocyanidin 
derived from the pigment of the purple grape. This is the first case 
which has been noted in which the red pigment of the leaves is a 
free anthocyanidin, and the European species Vitis vinifera appears 
to be the only representative of the family Vitis which is so charac- 
terised. The occurrence of a colourless modification of the pigment 
was demonstrated, for which the general name Jeucoanthocyanin is 
proposed. Tt is present in combination possibly with carbohydrate, 
and is converted into anthocyanidin by strong acids. J. C.D. 


Distribution of Lycorine in the N.O. Amaryllidacee. 
K. Gorter (Bull. Jard. hot. Buitenzorg, 1920, [iii]. 1, 352—358). 
—The first accurate description of an alkaloid of this order refers 
to lycorine from Lycoris radiata, Herb. (Morishima, A., 1899, 
i, 92), and this is identical with narcissine (Ewins, T., 1910, 97, 
2406) from Narcissus pseudonarcissus, L. (compare Asahina and 
Sugii, A., 1913, i, 1093). The latter name should therefore be 
abandoned ; the formula of the alkaloid is C,,H,,O,N (Ewins), with 
which the analytical results of Morishima agree better than with 
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the formula C,,H,,0,N, proposed by him, which ‘is, moreover, 
excluded by molecular-weight determinations (Ewins, Asahina, and 
Sugii). The alkaloid of Buphane disticha, Herb. (Tutin, T., 1911, 
99, 1240) is also lycorine, as is that in Narcissus Tazetta, L. 
(Yamanouchi, Arch. Pharm., 1913, 251, 357). Gorter has further 
found lycorine in Zephyranthes rosea, Lindl, Crinum asiaticum, L.. 
C. giganteum, Andr., C. pratense, Herb., Hymenocallis littoralis, 
Salisb., Hucharis grandiflora, Planch., and Furycles sylvestris, 
Salisb. Crinwm spp. contain most (0-1—0-18% of bulb). G. B. 


A New Plant containing Coumarin: Melittis melisso- 
phyllum, L. P. Gufrin and A. Goris (Compt. rend., 1920, 170, 
1067—1068).—The leaves of Melittis melissophyllum, I. contain 
coumarin apparently in the form of a glucoside decomposable by 
emulsin. The coumarin may be extracted along with quercetin 
from the dried leaves by 95% alcohol. W. G. 


Constituents of Morinda citrifolia. JoHN LIONEL 
Simonsen (T., 1920, 117, 561—564). 


Acidity and Acidimetry of Soils. I. Studies of the 
Hopkins and Pettit Method for Estimating Soil Acidity 
Henry G. Knicut (J. Ind. Eng. Chem., 1920, 12, 340—344).— 
Investigation of this method (extraction with potassium nitrate 
solution and titration of the extract) showed that an acid soil gives 
the same acidity whether it is extracted with V/1-potassium nitrate, 
potassium chloride, sodium nitrate, sodium chloride, or calcium 
chloride solution. The acidity of the salt extract of an acid soil 
is independent of the temperature within the range of 25° to 90°, 
but the acidity of the first portions of the extract increases with 
increase of the concentration of the salt solution. The difference 
in absorption of calcium and potassium from solutions of their 
bases by an acid soil may be due to precipitation. There is a 
basic exchange when a salt solution is added to an acid soil; 
alumina is dissolved, but this does not account for the total acidity 
of the solution. Exchange of acid radicles is slight or does not 
occur. W. P. S. 


Hysteresis of Aqueous Suspensions of Humus Earth. 
Heinricw Pucuner (Kolloid Zettsch., 1920, 26, 159—168. Com- 
pare this vol., i, 274).—A continuation of the previously published 
work. The present paper deals particularly with hysteresis pheno- 
mena occurring in the insoluble portion obtained from the settling 
of suspensions of peat in water. It is shown that the delayed 
effects observed are due, not only to physical and chemical processes, 
but are very largely influenced by the growth of low forms 
of plant life. J. F. S. 


Organic Chemistry. 


Positive Halogen in Organic Compounds. Iodine in 
Di-iodoacetylene and Chloroiodoethylene. Lioyp B. Howe. 
(with Wittram A. Noves| (J. Amer. Chem. Soc., 1920, 42, 
991—1010).—It is suggested that the reactivity of halogen sub- 
stitution derivatives of acetylene is due to the quadrivalence of the 
carbon atom rather than to the presence of a bivalent carbon atom 
(Nef, A., 1898, i, 102), and also to the positive character of the 
halogen atom, also exemplified when halogen replaces hydrogen in 
amino-, imino-, or hydroxyl groups. In agreement with this, di- 
iodoacetylene is shown to be produced by the action of iodine 
monochloride on calcium carbide or copper acetylide, although 
acetylene itself gives a-chloro-B-iodoethylene (Plimpton, T., 1882, 
392). Further, di-iodoacetylene is decomposed by neutral, more 
quickly by acid, solutions of potassium iodide, with formation of 
acetylene, iodine, and potassium hydroxide. Although nitrogen 
iodide is considered to contain positive iodine atoms (Chattaway, 
A., 1900, ii, 722), it could not be obtained from di-iodoacetylene 
by means of ammonia, but this is not surprising, since acetylene is 
iodinated by the iodide (Datta and Prosad, A., 1917, i, 332). The 
formation of hexachloroethane by the action of chlorine on di- 
iodoethylene (Biltz, A., 1897, i, 389) is preceded by the production 
of the very unstable compound, C,Cl,I,, yellow needles, which 
apparently melt, but probably decompose, at 42—43°. It decom- 
poses in the dark, even at temperatures below 0°, within a few 
minutes, giving as-dichlorodi-iodoethylene, iodine trichloride, and 
traces of a liquid, b. p. 80—84°/32 mm., probably trichloroiodo- 
ethylene. This result, the formation of di-iodoacetylene by the 
action of alcoholic potash, and the fact that the whole of the iodine 
is not converted into iodide by treatment with lime or sodium per- 
oxide, indicate that the compound is af-dichloro-B-iodoethylene 
a-iododichloride, CICI:CCLICl,. s-Dichlorodiiodoethylene, 

CICL:CICI, 
is an odourless, pale yellow liquid, b. p. 127-5—128-5°/25—26 mm., 
or 243°5° (corr. decomp.) /760 mm., which solidifies slightly below 0°. 
It reacts with difficulty with hot alcoholic silver nitrate solution, and 
gives di-iodoacetylene when treated with alcoholic potash. With 
chlorine, it gives an iododichloride, CICI:CCl*ICl,, a yellow com- 
pound, which liberates one molecular proportion of iodine from 
potassium iodide. The course of the chlorination of di-iodo- 
acetylene is therefore represented as follows: C,I, —> [CI:C-ICl,| 
— CICL:CIC] —> CICI:CCl-ICl, —> [CICI,-CICl,] —> C,Cl, + 21Cl 
—  2ICl,. a-Chloroethylene B-iododichloride is produced by pass- 
ing acetylene through a solution of iodine trichloride in hydro- 
chloric acid; freshly crystallised from methyl alcohol, it melted at 
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66° (decomp.), but after several hours at 80°. Contrary to the 
statement of Thiele and Haakh (A., 1909, i, 865), its decomposition 
does not result in the formation of chlorine, but of iodine, iodine 
monochloride, and a number of liquid halogen compounds, of which 
the chief is a88-trichloro-a-iodoethane; no trace of as-chloroiodo- 
ethylene could be discovered, Iodine trichloride as usually pre- 
pared contains a large quantity of the monochloride. A very 
satisfactory method of preparing solutions of the trichloride in 
hydrochloric acid consists in the addition of a finely ground mixture 
of iodic acid (3 mols.) and re-sublimed iodine (1 mol.) to a cooled 
solution of twice the theoretical volume of hydrochloric acid 
(D 1°19). Such solutions may be kept indefinitely, even at 30°. 
The positive character of the iodine atom in nitrogen tri-iodide is 
illustrated by the formation of iodine monochloride on addition of 
concentrated hydrochloric acid to the tri-iodide. J. K. 


Vapour Composition of Mixtures of Ethyl Alcohol and 
Water. W. K. Lewis (J. Ind. Eng. Chem., 1920, 12, 496—499).— 
The vapour composition of mixtures of ethyl alcohol and water 
was determined by Vrevski (A., 1912, ii, 1139) under varying 
pressures at 40°, 55°, and 75°. These results have been recalcu- 
lated and extended by extrapolation up to the boiling points of 
the liquids. The vapour composition curve is shown diagrammatic- 
ally, whilst the change in the vapour composition with the alter- 
ation in the boiling point has been determined from the slope of 
the temperature curves and plotted in a diagram, so as to be 
applicable to pressures other than the atmospheric pressure. The 
total pressure exerted by a given mixture of ethyl alcohol and 
water at a given temperature, divided by the pressure of pure water 
at the same temperature, forms a ratio which changes but little 
with a change in the temperature. The value of this ratio rises 
rapidly from water (as unity) with each increase of alcohol to 
about 2°3 for pure ethyl alcohol. The value of this ratio at the 
boiling point is plotted as a separate curve to enable the relation- 
ship between pressure and temperature to be made under other 
conditions than atmospheric pressure, as, for example, in the lower 
part of a rectifying column. C. A. M. 


The Ceryl Alcohol and Cerotic Acid of Chinese Wax. 
Ausert Gascarp (Compt. rend., 1920, 170, 1326—1328).—Ceryl 
cerotate, as isolated from Chinese wax and carefully purified, has 
m. p. 84°. When hydrolysed, the ceryl alcohol obtained therefrom 
has m. p. 80°, and gives an iodide, m. p. 59°. Analysis of the 
iodide and the behaviour of the iodide when treated with sodium 
amalgam confirm Brodie’s formula, C,;H;;-OH, for this alcohol. 
Similarly, the cerotic acid, m. p. 82—82°5°, isolated from the 
products of hydrolysis, is shown to have the formula 
C.,H;3°CO,H. W. G. 

Catalytic Preparation by the Dry Way of certain Ethers. 
Aupu. Matuue and F. pe Gopon (Bull. Soc. chim., 1920, [iv], 27, 
328—330. Compare this vol., i, 6, 284).—When allyl alcohol 
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vapour is passed over calcined alum at 185—190°, a 30% yield of 
allyl ether is obtained. When the allyl alcohol is mixed with 
methyl alcohol or its four higher homologues, a certain amount of 
the mixed ethers is obtained, but the main product is allyl ether; 
in no case, however, is any appreciable amount of methyl ether 
or its homologues obtained. Under similar conditions, benzyl 
alcohol did not give benzyl ether, but a yellow, resinous compound, 
(C;H,)n, but when the benzyl alcohol was mixed with methyl or 
ethyl alcohol, some mixed ether resulted. W. G. 


Decomposition of Nitric Esters. Roperr Crossiz Farmer 
(T., 1920, 117, 806—818). 


The History of Zeise’s Mercaptan and its Name. 
0. Ze1sE (J. pr. Chem., 1919, [ii], 100, 48).—A personal note 
arising from Diergart’s recent communication (this vol., i, 137) 
under the above title. H. W. 


Crystallographic Properties of Sulphonal. H. Szirerr 
(Centr. Min., 1920, 97—101).—Sulphonal (diethylsulphondimethyl- 
methane), CMe,(SO,Et)., crystallises in the monoclinic system, and 
is pseudo-rhombic in character ; a:b :c=1:563:1:1°446, B=90°314’. 
Crystals were examined grown from water, aqueous alcohol, ether, 
ethyl acetate, chloroform, carbon tetrachloride, and toluene; the 
habit of the crystals varies considerably according to the solvent 
from which they are grown. ‘The crystals are generally well 
developed polyhedra, but from toluene or alcohol skeleton crystals 
are frequently obtained. Striations and vicinal faces sometimes 
appear. There is a good cleavage parallel to a{100}, and the 
crystals show considerable plasticity. They are colourless and 
show negative double refraction, the optic axial plane being 


b{010}. E. H. R. 


n-Butyl Chloroformate and its Derivatives. Freprrick 
Danie, Cuartaway and Epovarp Sarrens (T., 1920, 117, 
708—711). 


The Use of af-Dichlorovinyl Ethyl Ether for the Pro- 
duction of Chloroacetates and Acid Chlorides. Hontanp 
Crompton and Paute Laure VANDERSTICHELE (T., 1920, 117, 
691—693). 


Leucic [a-Hydroxyisohexoic] Acid and Walden's Inversion 
of Leucic Acid. SxHinvaro Kopama (J. Tokyo Chem. Soc., 1919, 
40, 825—-862).—Certain amino-acids, for example, glutamic acid 
and its salts, are extensively used in Japan as taste-promoting 
substances in food. The author has obtained very sweet sub- 
stances by de-aminising leucine. Crude leucine hydrochloride, pre- 
pared by the hydrolysis of protein, is dissolved in several volumes 
of water and de-aminised ; calcium oxide precipitates crude calcium 
a-hydroxyisohexoate, which is suspended in water and treated with 
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sodium hydrogen carbonate, the filtrate giving sodium a-hydroxy- 
isohexoate, long plates (from alcohol), after concentration. ‘This 
salt. as well as the ammonium, potassium, sodium hydrogen, 
potassium hydrogen, and calcium salts, is exceedingly sweet, being 
about ten times sweeter than sucrose. Since all the salts and the 
acid in dilute solution are sweet, whilst the solid acid and its ester 
are not, the taste must be due to the a-hydroxyzsohexoic ion. 
Neither Cohen’s dulcigann nor Oertly and Meyer’s glucophore is 
present in the a-hydroxy/sohexoic acid molecule. Its use is recom- 
mended as a substitute for calcium lactate or “saccharin.” 

The influence of substituents on the sweetness | has also been 
investigated. Both the anhydrides, CiHy CHOU >CH-C,H, 
and C,H,*CH(OH)-CO-O-CH(CO,H)-C,Hg, are bitter, but become 
sweet by boiling with alkalis. The acetyl derivative tastes like 
ether ; its calcium salt is tasteless, but becomes sweet at 100°, owing 
to the formation of calcium a-hydroxyisohexoate. Alkyl-leucic 
acids and their salts resemble the acetyl derivative. 

The author has found that d-glutamic acid is twice as sweet as 
the dl-acid, and also that the sweetness of a metallic a-hydroxyzso- 
hexoate becomes more pronounced the less the levorotation of the 
salt. In accordance with this, d-a-hydroxyisohexoic acid, prepared 
from the /-acid by Walden’s inversion, gives d-salts, which are 
sweetest of all; the dl-acid, which is also produced during the 
inversion, is sweeter than the acid. 

The following substances are described.  1-a-Chloroisohexoyl 
chloride, b. p. 59°/11 mm., is slightly levorotatory; in benzene 
solution its rotation approaches zero, and then becomes dextro- 
rotatory by further dilution. 1-a-Chloroisohexoic acid has b. p. 
113°5—114°/10 mm., and [a] —19°8° in 5% alcoholic solution; the 
ethyl ester has b. p. 79—80°/10 mm. and [a] —18-4°, and the 
anilide, needles, decomposes at 95—96°,. Sodium 1-a-hydroxyiso- 
hexoate has |a] —25°3°, the potassiwm salt, m. p. 72°, has 
[a] —21°6°, and the sodiwm hydrogen salt, 

C,H,,0,Na,C,H,.0;,2H,O, 
has [a]?° —28-0° (tungsten light). CHEMICAL ABSTRACTS. 


Action of Heat on Oxalic Acid and Oxalates. G. Catcaeni 
(Gazzetta, 1920, 50, i, 245—251).—Hydrated oxalic acid melts at 
98° and yields a mixture of carbon monoxide and dioxide, but not 
in equal volumes, at 110—120°. The anhydrous acid cannot be 
obtained by keeping the hydrated acid at a temperature somewhat 
above 100°, as the acid then sublimes and decomposes. Storage 
of the hydrated acid for several months in a vacuum desiccator over 
sulphuric acid yields an anhydrous compound, which begins to 
become pasty and to decompose at 135°, complete fusion and 
vigorous decomposition and distillation occurring at 160°. The 
melting point, given as 186—-187° by Staub and Smith and as 
189°5° by Althaussen and Bamberger, could not be confirmed. The 
products yielded when various oxalates are decomposed by heat 
have also been investigated. [See J. Soc. Chem. Ind., 1920, — 

3. ms. F. 
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Preparation of Formaldehyde. Moyer Dertwyn THomas 
(J. Amer. Chem. Soc., 1920 42, 867--882).—The oxidation of 
methyl alcohol to formaldehyde by passing a mixture of air and 
methyl alechol vapour over spirals of copper, silver, and gold, 
respectively, at 400° has heen investigated. It is shown that 
silver is a more active catalyst than copper or gold in the 
dehydrogenation of methyl alcohol, and at the same time it pro- 
duces less decomposition of the formaldehyde, so that the yield of 
formaldehyde is very much greater with silver than with gold or 
copper. With silver, an absolute yield of 95% and a process yield 
of 55°6% were obtained when the reaction mixture contained 0-25 
gram of oxygen per gram of alcohol. Under similar conditions 
with gold, the absolute yield was 90°5% and the process yield 
50°5%, whilst the values for copper were 885% and 40% 
respectively. The best process yields were obtained with silver and 
gold, when the reaction mixture contained 0-4—0°5 gram of oxygen 
per gram of alcohol. With copper, this value was _ higher, 
0°55—0°65 gram of oxygen per gram of alcohol. The optimum 
speed of the air for all three catalysts was 125—-150 litres per 
hour. The length of the catalyst spiral did not exert a very 
marked influence on the process. The temperature of the reaction 
was measured for gold, and found to vary between 520° and 900°, 
according to the conditions, although the spiral was only heated 
to 400° to start the reaction, and then the heating was stopped. 
Using gold, 1:7% of acetone or 10% of water in the alcohol did not: 


appreciably influence the process. The process consists in 
dehydrogenation, followed by the oxidation of hydrogen and 


carbon monoxide. J. F. 8. 


Physico-chemical Studies of Mixtures of Water, Acet- 
aldehyde, and Paracetaldehyde. Paut Pascan and Dupuy 
(Bull. Soc. chim., 1920, [iv], 27, 353—-362).—The authors have 
determined the solubility of paracetaldehyde in water, and of water 
in paracetaldehyde over the temperature range 6—85°, and have 
shown that the solubility of paracetaldehyde in water is much 
diminished by the presence of 5% of sulphuric acid. The relative 
solubility of acetaldehyde in paracetaldehyde and in water increases 
with rise in temperature, and still further increases if sulphuric 
acid is present in the water. 

Finally, the authors have determined the densities (Dj and D*”) 
of paracetaldehyde and mixtures of paracetaldehyde and water, 
acetaldehyde and water, and acetaldehyde and paracetaldehyde in 
varying proportions. W. G. 


Action of Hydrocyanic Acid on Dextrose; Kiliani’s 
Reaction. J. Bovcautr and J. Perrier (Compt. rend., 1920, 170, 
1186—1189).—The combination of hydrogen cyanide with dextrose 
to give ammonium glucoheptonate does not take place in a feebly 
acid medium. A trace of alkali is sufficient to start the action, 


which is then continuous, 
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It is shown that the action of potassium cyanide on dextrose is 
bimolecular. W. G. 


Purification of Celluloses. Action of Alkaline Earths 
on their Incrustations and on Hydro- and Oxy-celluloses, 
Cart G. Scuwatse and Ernst Becker (J. pr. Chem., 1919, fii], 
100, 19—47).—The action of the hydroxides of calcium, strontium 
and barium, and of magnesium oxide on a number of hydro- and 
oxy-celluloses has been investigated, the actions generally being 
carried out at the boiling point of the solutions at the ordinary 
pressure. The authors are led to the following conclusions. 
Hydro- and oxy-celluloses are mixtures of celluloses and their 
degradation products. In the case of the hydrocelluloses from 
cotton or from wood, the latter are present in amounts of about 
24—-36%. Bleaching powder oxycellulose contains about 60% of 
pure cellulose and 40% of apparently oxidised degradation pro- 
ducts. Sulphite celluloses contain cellulose dextrins, either 
naturally or formed during the process of boiling, which can be 
removed by boiling with lime. A variety of cellulose which is 
practically without reducing power is obtained by the action of 
boiling milk of lime on all sulphite celluloses, hydro- and oxy- 
celluloses. Sulphite wood celluloses lose up to 50% of their 
pentosan content when boiled with lime, whilst also the methyl 
content is depressed, sometimes to a considerable extent; the resi- 
due, however, still retains pentosans in very stable combination. 
Treatment with lime removes but little from soda wood celluloses, 
since any cellulose dextrins which may be present are dissolved 
during the boiling with alkali. [See, further, J. Soc. Chem. Ind., 


1920, July.] H. W. 


Lignin and Reactions of Lignin. Perrter Ktason (Ber., 1920, 
53, [B], 706—711. Compare this vol., i, 148).—Further examin- 
ation of B-naphthylamine lignosulphonate leads the author to ascribe 
to it a constitution different to that previously given, since it is now 
shown that only a portion of the B-naphthylamine is precipitated 
when the salt is gently warmed with dilute alkali, and that the 
salt is readily regenerated by the addition of 8-naphthylamine hydro- 
chloride to the filtered solution. The formation of the salt is con- 
sidered to indicate the presence of the group R-CH:CH-CHO in 
lignin, and reaction is formulated according to the scheme 
OH Mie 


4 

R‘CH:CH-CHO + H-SO,-OH = R-CH,-CH(S0,-OH)-CHO — 
R-CH,:CH(SO,:0-NH,°C,,H,)*CHO —> 

R-CH,-CH< 


SO,- 

CH:NH-C,,H, 
The compound is thus an internal ammonium salt in which the 
opening of the ring under the influence of alkali can occur im 
either of two directions, yielding either the alkali salt of the acid, 
R-CH,-CH(-CH:N-C,,H,):SO,H, or the alkali salt of lignin- 
sulphonic acid and free B-naphthylamine. The salt is formed in 


+ H,0. 
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greater quantity from old than from fresh sulphite liquors, so that 
it would appear that the group R-CH:CH-CH,-OH is present in 
the latter, and that the aldehyde is gradually formed in them by 
atmospheric oxidation. 

The simplest aromatic substances containipyg these groups are 
cinnamaldehyde and cinnamyl alcohol. The colorations given by 
the former with phloroglucinol and Wiesner’s reagent closely 
resemble those obtained with lignin. Also, when it is treated with 
the sulphite acid solution at 100° and the “ reversible” sulphite is 
removed, the residual solution readily yields the cyclic salt, 


CHO? 
CH,Ph CH<oH-w HC, H,’ 
on treatment with B-naphthylamine hydrochloride, the properties 
of which are strikingly similar to those of 8-naphthylamine lignin- 
sulphonate. 

A consideration of these results and of others obtained by him- 
self and different investigators leads the author to the conclusion 
that a hypothetical coniferylaldehyde (and conifery] alcohol) are 
the most important and sole chemically active constituents, at any 
rate of coniferous lignin. H. W. 


Some Synthetic Peptides. (Mure) L. Perrescu (Bul. Soc. 
Chim. Romania, 1919, 1, 56—60).—Phenylaminoacetic acid, when 
condensed with bromoacetyl chloride, yields bromoacetylphenyl- 
glycine, CH,Br-CO-NH-CHPh-CO,H, m. p. 140°, which, when 


treated with ammonia, gives glycylphenylglycine, 
NH,-CH,*CO-NH-CHPh:CO,H, 
m. p. 226°, giving a copper salt and an anhydride, 3 :6-diketo- 


a CO-NH 90 Y 
2-phenyl piperazine, CH, <yH-co>CHPh, m. p. 232°. W. G. 


New Preparation of Amines by Catalysis. A. MAILHE 
(Compt. rend., 1920, 170, 1120—1123).—When the aldazines, 
obtained by the condensation of aldehydes with hydrazine, are 
passed together with hydrogen over reduced nickel at 140—160°, 
they do not yield symmetrical hydrazines, but the corresponding 
primary and secondary amines, the relative proportions of the two 
amines obtained varying with the temperature of hydrogenation 
and the aldazine used. W. G. 


Catalytic Hydrogenation of Ketazines. A. Maitne (Compl. 
rend., 1920, 170, 1265—1267. Compare preceding abstract).—By 
hydrogenation with reduced nickel as a catalyst, the ketazines yield 
primary amines at low temperatures and a mixture of primary and 
secondary amines at higher temperatures. Thus dimethylketazine 
at 130—131° yields isopropylamine, and, in larger amount, ditso- 
propylamine. Diethylketazine, b. p. 160—163°, yields at 160—170° 
chiefly y-aminopentane, CH,Me-CH(NH,)-CH,Me, b. p. 84°, giving 
a hydrochloride and a phenylcarbamide, m. p. 148°. Diisopropyl- 
ketazine at 170—180° gives, as the chief product, y-amino-B8- 
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dimethylpentane, CHMe.*CH(NH,)-CHMe,, b. p. 125—127°, giving 
a phenylcarbamide, m. p. 139—140°. Dipropylketazine at 170° 
gives 5-aminoheptane, CH,Me*CH,*CH(NH,)-CH,°CH,Me, b. p. 
135—136°, giving a hydrochloride and a phenylcarbamide, m. p. 
134°. Dizsobutylketazine at 215—-220° yields 5-amino-B{-dimethyl- 
heptane, CHMe,*CH,*CH(NH,)*CH,-CHMe, b. p. 175—177°, 
together with some di-diisobutylcarbinylamine, 

[(CHMe,°CH,).*CH]|,NH. 

W. G. 


The Acylation of Thiocarbamides. Av«uusrus Epwarp 
Drxon and Joun Taytor (T., 1920, 117, 720—728). 


New Methods of Synthesis of Nitriles by Catalysis. 
ALPHONSE MatLHe (Ann. Chim., 1920, [ix], 18, 183—228).— 
A résumé of work already published (compare A., 1917, i, 686; 
1918, i, 68, 105, 256, 336, 389, 532; this vol., i, 224, 377, 378, 380). 

W. G. 


Electrolytic Preparation of Potassium Ferricyanide. 
O. W. Brown, C. O. Henke, and I. L. Mitier (J. Physical Chem., 
1920, 24, 230-—-237).—The electrolytic oxidation of potassium 
ferrocyanide has been investigated. Using an undivided cell with 
electrodes of various shapes and with stirred and non-stirred solu- 
tions, the maximum yield was about 50%. When a diaphragm 
was used with a current density of 0°90 amp. per sq. dem., 
potassium hydroxide was found in both compartments of the cell, 
and a current efficiency of about 98% was obtained. The presence 
of potassium hydroxide increases the current efficiency and decreases 
the voltage slightly. By leaving a space in the electrolysis vessel 
and operating a stirrer above the gauze anode, the ferricyanide can 
be forced below the electrode, where it crystallises, instead of on 
the anode, where it would cause voltage losses. All the ferro- 
cyanide decomposed is not converted into ferricyanide. Different 
current efficiencies are obtained with different electrode materials, 
and in all cases the maximum current efficiency is reached when 
the electrolysis has been in progress for about four hours. The 
following maximum current efficiencies were obtained, working 
with an anode 74 cm.x11} cm. and a current of 0°95 amp.: 
copper 96°3%, nickel 97°7%, platinum 96°6%, Acheson graphite 
99-7%, and lead covered with lead dioxide 93%. a. ae & 


Action of Hydrazine Hydrate on Glycerides of Higher 
Fatty Acids. I. P. Fatciota (Gazzetta, 1920, 50, i, 162—165. 
Compare Falciola and Mannino, A., 1915, i, 59).—The action of 
hydrazine hydrate on triolein, tristearin, and various other deriv- 
atives of oleic and stearic acids yields compounds which correspond 
perfectly in their chemical and physical properties with the hydr- 
azides studied by Curtius (A., 1896, i, 34, and elsewhere), and 
rapidly reduce Fehling’s solution and ammoniacal silver nitrate 
solution. Further, the double linking of the oleic acid residue 
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appears to undergo hydrogenation during the action of the hydr- 
azine hydrate, the compounds obtained from triolein and tristearin 
exhibiting the same melting point, which remains unaltered when 
the two compounds are mixed in various proportions. The identity 
of the two compounds is not definitely established, but they exhibit 
similar eryoscopic behaviour in p-nitrobenzaldehyde and similar 
ebullioscopic behaviour in benzene; further, the hydrazide obtained 
from triolein does not respond to the ordinary reactions for 
compounds with a double linking in the molecule. 

The hydrazide, C,,H,,;CO-NH*NH,, obtained from tristearin, 
forms white leaflets, m. p. 115°, and that from triolein, white 
leaflets, m. p. 114°5—115°. Similarly, ethyl oleate yields a com- 
pound, m. p. 114—115°, and ethyl chloro-oleate or chlorostearate 
a compound, m. p. 111—114°. 

With zinc and acetic acid, the two hydrazides yield a crystalline 
product of lower melting point, with permanganate in acetic acid 
a white compound, m. p. (crude) 70—76°, and with sulphuric and 


nitric acids together a compound, m. p. (crude) 55—60°. 
ee 


The Production of Ethylarsinic Acid. Amanp VaLeur and 
Raymonp Detasy. (Bull. Soc. chim., 1920, [iv], 2'7, 366—370).— 
The authors have repeated Dehn’s work on the action of ethyl 
iodide on tripotassium arsenite in alcoholic solution (compare A., 
1906, i, 341), and find that the action is much slower and less com- 


plete than is stated by that author. The ethyl iodide disappears 
much more rapidly than corresponds with the amount of arsenite 
converted into ethylarsinate. If the action is carried out in aqueous 
solution, there is not this loss of ethyl iodide, and the action is 
fairly complete at the end of twenty-five days. W. G. 


New Mercury Compounds obtained by the Oxidation of 
Hydrazines by Mercuric Oxide. Orro Dies and SIByLie 
Urnemann (Ber., 1920, 58, [B], 723—731).—When an aqueous 
solution of ethyl hydrazinecarboxylate is treated with yellow 
mercuric oxide without precautions being taken to moderate the 
temperature, an energetic action occurs, and large volumes of gas 
are evolved, consisting mainly of nitrogen, but containing also 
carbon monoxide and small quantities of an odoriferous substance, 
which is probably ethyl azidoformate; the aqueous solution con- 
tains ethyl hydrazodicarboxylate, m. p. 130°, and a beautifully 
crystalline mercury salt, C).H,,O,N,Hg., needles, m. Pp. 155°. The 
formula CO, Ete N(Hg- Co. »Et)*N(Hg-CO,Et)-CO, Et is assigned to 
the latter, since it is decomposed by hydrochloric acid into mercuric 
chloride, ethyl hydrazodicarbo: xylate, carbon monoxide, and 
alcohol; by bromine in benzene solution into mercuric bromide, 
ethy] azodicarboxylate, and ethyl bromoformate, and by piperidine 
into mercury, ethyl hydrazodicarboxylate, and piperylurethane 
(ethyl piperidine-W-carboxylate). | Methyl hydrazinecarboxylate 
reacts with yellow mercuric oxide in a precisely similar manner. 


t* 
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yielding methyl hydrazodicarboxylate and the mercury salt, 
CO,Me*N(Hg-CO,Me)-N(Hg-CO,Me)-CO,Me, m. p. 215°. 

The authors consider that their experiments lend some support 
to the hypothesis that di-imide or its derivatives are the primary 
products of the oxidation of hydrazines. In the present instance, 
they suppose that ethyl di-imidecarboxylate is first formed, 
NH,*NH-CO,Et + HgO = H,O + Hg+NH‘N-CO,Et, which further 
reacts with mercuric oxide to yield the mercury salt, 

Hg(N:N-CO,Et),. 
The latter then exhibits the tendency common to many simply 
substituted hydrazines of passing into symmetrical disubstituted 
derivatives, and yields the product, 
CO,Et-N:N-Hg-N(CO,Et)-N(CO,Et)-Hg-N-N-CO,Et, 
which in the manner of a diazonium compound loses nitrogen and 
gives the mercury salt. H. W. 


Kinetics of the Chlorination of Benzene. fF. Bovrion 
(Compt. rend., 1920, 170, 1319-—1321).—In the chlorination of 
industrial benzene in the presence of iron as a catalyst, the yield 
of monochlorobenzene increases with the velocity of chlorination. 
For a given time and a given concentration, the fraction of a mole- 
cule of benzene converted into monochlorobenzene is 8°5 times 
greater than the fraction of a molecule of chlorobenzene converted 
into p-dichlorobenzene. The yield of monochlorobenzene decreases 
slightly with rise in temperature. W. G. 


The Chlorination of m-Dichlorobenzene. 8. C. J. Orivier 
(Rec. trav. chim., 1920, 39, 411—413).—The principal product of 
the chlorination of m-dichlorobenzene in the presence of aluminium 
chloride is 1:2:4-trichlorobenzene. The results obtained confirm 
those of Cohen and Hartley (T., 1905, 87, 1364), but refute those 
of Mouneyrat and Pouret (compare A., 1899, i, 263). W. G. 


o-Chlorodinitrotoluenes. I. Gitpert T. Morcan and Harry 
Ducatp Keitu Drew (T., 1920, 117, 784—793). 


Preparation of certain Iodo-compounds. Curupert 
WItii1AM JAMES, JAMES KENNER, and WILFRID VICTOR STUBBINGS 
(T., 1920, 117, 773—776). 


p-B88-Dimethylpropylbenzenesulphonic Acid and certain 
of its Derivatives. Artur Byapén (J. pr. Chem., 1919, [ii], 100, 
1—18).—a-Phenyl-88-dimethylpropane (A., 1913, i, 29) is con- 
verted by sulphuric acid containing 6% of sulphur trioxide into 
p-BB-dimethylpropylbenzenesulphonic acid, CMe,*CH,:C,H,°SO,H, 
the yield being about 95%; the acid forms long, colourless leaflets 
or large rectangular plates (+2H.,O), which, when preserved over 
concentrated sulphuric acid, are transformed into the monohydrate, 
m. p. 142°2—144-2° in an open, 145°6—146°6° (corr.) in a closed, 
capillary. The constitution of the acid is deduced from its con- 
version into p-hydroxybenzoic acid by oxidation with chromic acid 
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in dilute sulphuric acid, and subsequent fusion of the product with 
sodium hydroxide, and by its oxidation by permanganate to 
psulphobenzoic acid. The following salts are described: 
potassium, +H,0; rubidium, +H,O; caeswm, +4$H,0 ; sodium, 
+2H,0; lithiwm, +H,0; calcium, +43H,0 ; strontium, +2H,0; 
barium, +3H,O; magnesium, +7H,0: zinc, +6H,O; cadmium, 
+3H,O; ferrous, +7H,O; nickel, +8H,O; cobalt, +8H,O (1%); 
lead, +2H,0; copper, +6H;,O; silver, +1H,0; ammonium, 
anhydrous; methylammonium, +4H,O, m. p. about 225° after 
much softening at about 150°; ethylammonium, m. p. 114—115° 
(corr.) after previous softening; brucine, m. p. 211°0—212-0° 
(corr.). p-BB-Dimethylpropylbenzenesulphonyl chloride forms 
colourless, rectangular plates or prisms, m. p. 58°7—59°2° (corr.), 
whilst the corresponding bromide, plates, has m. p. 65°5—66° 
(corr.). The sulphonyl chloride is converted in the usual manner 
into the amide, needles, m. p. 101° (corr.), the methylamide, 
rhombic plates, m. p. 94-8—95-3° (corr.), the anilide, monoclinic 
plates, m. p. 137° (corr.), the methylanilide, colourless needles, 
m. p. 97-8—98°0° (corr.), the o-tolwdide, thin, shining leaflets, 
m. p. 156—157° (corr.), the p-toluidide, rhombic plates, m. p. 
117°9—118'2° (corr.), and the benzylamide, six-sided plates or 
colourless needles, m. p. 141-5—141-7° (corr.). p-BB-Dimethyl- 
propylphenol, CMe,*CH,*C,;,H,;OH, small needles, mm. p. 
118-0—118-2° (corr.), is obtained by fusing potassium p-BA-di- 
methylpropylbenzenesulphonate with potassium hydroxide, and 
subsequent acidification of the product. H. W. 


Preparation of p-Phenylenediamine and Aniline from 
their corresponding Chlorobenzenes. Armand J. QUICK 
(J. Amer. Chem. Soc., 1920, 42, 1033—1042).—The catalytic 
influence of copper salts on the reaction between ammonia and 
chlorobenzene (D.R.-P. 204951) or pdichlorobenzene (D.R.-P. 
202171) is not connected with the formation of copper ammonium 
compounds, since nickel, cobalt, and zinc salts, which form similar 
compounds, have no influence. Cuprous are more effective than 
cupric salts, which probably only become effective when reduced, 
and water cannot be replaced by alcohol as a solvent in the reac- 
tion. The reaction with dichlorobenzene is best carried out above 
200°; with 5—6% solutions of ammonia, the reaction is very in- 
complete, and an amorphous, red product is also produced. Addi- 
tion of iron filings or activated charcoal to the cuprous salt 
improves the appearance of the final product, but with concen- 
trated solutions of ammonia they, particularly the former, tend to 
retard the reaction. The action of ammonia on chlorobenzene 
under the conditions prescribed gave only a 39% yield, as against 
80% claimed by the patent. Increase in concentration of ammonia 
beyond 14%, or in working temperature beyond 200°, does not 
improve the yield, although the latter is necessary for complete 
decomposition of the chlorobenzene. Cuprous iodide has no 
catalytic value for this reaction. Diphenylamine could not be 
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obtained from bromobenzene under the conditions prescribed by 
D.R.-P. 187870. . K. 


Nitration of Aceto-m-toluidide. James Witrrep Cook and 
Oscar Liste Brapy (T., 1920, 117, 750—753). 


a-Aminophenyl-a-naphthylmethane. I. Srreio Beruineozzi 
(Gazzetta, 1920, 50, i, 215—221).—By reducing the two stereo- 
isomeric oximes of phenyl a-naphthyl ketone by means of zine and 
hydrochloric acid, Poccianti (A., 1915, i, 822) obtained amino- 
phenyl-a-naphthylmethane hydrochloride, which agrees in proper- 
ties with the hydrochloride prepared by Busch and Leefhelm (A., 
1908, i, 152) from magnesium a-naphthyl bromide and hydrobenz- 
amide. The latter authors give m. p. 121° for the corresponding 
free base, whereas the present author finds m. p. 56—59° for 
the base derived from Poccianti’s hydrochloride. In the form- 
ation of the latter, the Beckmann transformation may possibly 
result in the change OH-N‘CPh-C,,H, —> C,H,*CO-NH-C,,H., so 
that the base would then have the formula C,,H;-NH-*CH,Ph 
instead of C,,H,CHPh-NH,. That such change does not occur 
and that the base is actually a primary amine is shown by the facts 
that: (1) the same base is obtained when the oxime is reduced by 
means of sodium amalgam in acetic acid solution, (2) the action of 
nitrous acid converts the base into the corresponding alcohol, 
phenyl-a-naphthylearbinol, (3) the base readily yields the corre 
sponding ghydroxybenzylidene derivative when treated with 
p-hydroxybenzaldehyde, and (4) benzoyl-a-naphthylamine. 

C,)H;-NHBz, 

is not reduced by sodium amalgam. 

a-Aminophenyl-a-naphthylmethane, C,H;,;CHPh:NH,, forms 
rosettes of long, colourless, prismatic crystals, m. p. 56—59°, and 
its acetate, shining, white scales, m. p. 119°. The p-hydrozy- 
benzylidene derivative, C,,H;-CHPh:N:CH:-C,H,-OH, crystallises 
in tufts of minute, acicular crystals, m. p. 235°. x. a 8. 


The Preparation of Picric Acid. Influence of the Degree 
of Sulphonation of the Phenol on the Yields of Trinitro- 
phenol. Maurice M. Dott (Bull. Soc. chim., 1920, [iv], 27, 
376—374).—Other things being equal, the yield of triuivrupnenol 


increases regularly with the degree of sulphonation of the phenol. 
W. G. 


Identification of Acids. V. »-Halogenophenacyl Esters. 
W. Lee Juperinp and E. Emmer Reip (J. Amer. Chem. Soc., 
1920, 42, 1043—-1055).—Certain of the phenacy] esters previously 
described (A., 1919, i, 157) are oils or solids of low melting point. 
It is now shown that derivatives with a convenient range of melt- 
ing points are, in general, easily obtained from p-halogenophen- 
acyl bromides. The esters of aspartic, maleic, racemic, tartaric, 
and mucic acids derived from p-bromo- and p-chloro-phenacy! 
bromides decomposed without melting, whilst the salts of linoleic, 
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oleic, oxalic, monochloroacetic, trichloroacetic, and formic acids did 
not react. A liquid ester was obtained from a-hydroxybutyric 
acid, and gallic acid gave only a small quantity of an unsatis- 
factory product. p-Jodophenacyl bromide (w-bromo-p-iodoaceto- 
phenone), CgH,I-CO-CH,Br, yellow crystals, m. p. 113°5°, is 
obtained by brominating piodoacetophenone. p-Bromophenacyl 
alcohol, C,H,Br-CO-CH,"OH, m. p. 136°6°, and p-codophenacyl 
alcohol, m. p. 152°, were obtained from the acetates by the action 
of barium carbonate. The following esters were prepared (the 
temperatures indicating melting points) : 

p-Chlorophenacyl acetate, 67°29; acomtate, 169°; benzoate, 
118°6°; ethylglycollate, 94°4°; succinate, 197°5°; thiocyanate, 
135°2°; tricarballylate, 125°6°. 

p-Bromophenacyl acetate, 85°; aconitate, 186°; anisate, 152°; 
henzoate, 119°; butyrate, 63°2°; isohutyrate, 76°8°; decoate, 66°; 
hexoate, 71:6°; octoate, 65°5°; cimnamate, 145-6°; citrate, 148°; 
erucate, 61°; ethylglycollate, 104°8°; glycollate, 138°; hippurate, 
151°; B-phenylpropionate, 104°; lactate, 112°8°; Jlaevulate, 84°; 
margarate, 78°2°; palmitate, 81°5°; phenylacetate, 89°; propionate, 
59°; pyromucate, 138°5°; salicylate, 140°; sebacate, 147°; sorbate, 
129°; stearate, 785°; succinate, 211°; thiocyanate, 146-5°; 
o-toluate, 56°9°; m-toluate, 108°; p-tolwate, 153°; tricarballylate, 
138°2°; valerate, 63-6°; isovalerate, 68°. 

p-Lodophenacyl acetate, 114°; benzoate, 126°5°; butyrate, 81:4°; 
isohutyrate, 109°2°; decoate, 80°; heroate, 81°5°; octoate, 77°; 
isovalerate, 78°8° ; erucate, 73°8° ; lactate, 139-8°; margarate, 88-8° ; 
palmitate, 90°; propionate, 94°9°; stearate, 90°5°; valerate, 78°6°. 

J. K. 


Polymerisation in Ethereal Solution by means of Ferric 
Chloride. Seventh Polymeride of Anethole.. E. Puxeppu 
(Gazzetta, 1920, 50, i, 149—-154. Compare A., 1913, i, 460; 1916, 
i, 806).—Addition of ethereal ferric chloride solution to an ethereal 
solution of anethole results in the immediate precipitation of a 
white substance; fractional distillation of the latter under 
reduced pressure yielding a new polymeride, the seventh known, of 
anethole. The author and Marica (A., 1916, i, 807) consider that 
eleven such isomeric polymerides are possible, although Orndorff 
and Morton (A., 1900, i, 289) maintain that phenols containing a 
propenylic chain are able to exist in only two isomeric forms. The 
author has prepared in the pure state the p»butenyl- and p-iso- 
pentenyl-anisoles described by Moureu and Chauvet (A., 1897, 
i, 403), and has studied their bromides and polymerides. 

The seventh polymeride of anethole, (C,,H,.O)., forms prismatic 
crystals, m. p. 132°; owing to lack of material, its molecular weight 
was not determined. 

pButenylanisole has b. p. 245—248°, and yields a dibromide, 
which was not analysed, and, when treated with ethereal ferric 
chloride, a dense, oily polymeride. 

pisoPentenylanisole forms a colourless, faintly opalescent. liquid, 
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b. p. 248—-252°, nm 1°54, with the odour of aniseed. The bromide 
(not analysed) forms long, slender needles, m. p. 93—95°, and the 
polymeride a dense, gummy mass. a m. F. 


o-Anisyltellurium Compounds. Kari Leperer (Ber., 1920, 
53, [B], 712—716. Compare A., 1917, i, 134; this vol., i, 40). — 
a telluride has been prepared by the action of magnesium 
o-anisyl bromide on tellurium dibromide; it is purified by con- 
version into the crystalline dibromide, and reduction of the latter 
with magnesium methyl iodide. 

Di-o-anisyl telluride, Te(CsHy*OMe),, is a colourless, crystalline 
substance, m. p. 73—74°, b. p. 248—251°/30 mm., which gives 
rise to the following di-o-anisyltellurontum compounds in the usual 
way: dichloride, microscopic rods, m. p. 184—185° after softening 
at 182°; dibromide, small, monoclinic platelets, m. p. 195—196° 
after softening at 192°; di-iodide, shining, metallic, iodine-coloured 
needles, m. p. 199—200° after softening at 198°; oxide, 

TeO(C,H,-OMe),, 

needles, m. p. 205—206°; methiodide, small rods, m. p. 124—125°. 
It also forms additive compounds with mercuric haloids, as follows: 
iodide, Te(C,;H,-OMe),,HgI,, yellow crystals, m. p. 80—81° after 
softening at 79°; bromide, yellow crystals, m. p. about 84° after 
softening at 70°; chloride, obtained as an oil, which, after solidifi- 
cation, has m. p. 143—144°, and after recrystallisation has m. p. 
156—157° (decomp.) after softening at 150°. H. W. 


Relationship between Chemical Constitution and Physio- 
logical Action in Local Anesthetics. I. Homologues of 
Procaine. Oriver Kamm (J. Amer. Chem. Soc., 1920, 42, 1030— 
1033).—y-Diethylaminopropyl p-mtrobenzoate hydrochloride, from 
p-nitrobenzoyl chloride and y-diethylaminopropyl alcohol, m. p. 
189—190°, on reduction with tin and hydrochloric acid gives 
y-diethylaminopropyl p-aminobenzoate, m. p. 69° (hydrochloride, 
needles, m. p. 164°), which is structurally similar to cocaine, and 
in physiological action is intermediate between this drug and 
procaine (novocaine). It is slightly more toxic, but considerably 
more effective as a surface anesthetic than the latter. -y-Diethyl- 
aminopropyl m-nitrobenzoate hydrochloride, m. p. 139—140°, yields 
y-diethylaminopropyl m-aminobenzoate, a colourless oil, which 
solidifies only at a low temperature (hydrochloride, m. p. 151°). 


The Constitution of Acylanthranils. Gustav Heer (Ber., 
1920, 58, [2B], 731—732).—A further contribution to the discussion 
on this subject (compare Heller and Lauth, this vol., i, 181; 
Schréter, this vol., i, 333). The author maintains his original 
views, and points out that the properties of the crystalline additive 
products of hydrazine and lactones differ considerably from those 
of the substances formed from hydrazine and acylanthranils, 
particularly from the point of relative stability. H. W. 
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fB-Halogenoethylaminobenzoic Esters. J. Attweae and 
J. Lanprivon (U.S. Pat. 1334641).—Zthyl p-B-chloroethylamino- 
benzoate, CH,Cl-CH,*NH°C,H,°CO,Et, crystals, m. p. 69°, b. p. 
183°/3 mm., is obtained by adding a solution of the corresponding 
hydroxy-compound (20 parts) in dry benzene (15 parts) to a mix- 
ture of phosphorus pentachloride (20 parts) and dry benzene 
(25 parts), heating the mixture on the water-bath, evaporating the 
benzene and phosphoryl chloride, and distilling the residue under 
reduced pressure. Dimethylaniline and thionyl chloride may be 
used instead of benzene and phosphorus pentachloride; in this case, 
the product of the reaction is treated with warm water, whereby 
dimethylaniline hydrochloride dissolves and the ester separates in 
granules. Other esters may be prepared similarly. They are 
useful as local anesthetics. CHEMICAL ABSTRACTS. 


£-Alkylaminoethylaminobenzoic Alkyl Esters. J. Attwece 
and J. Lanprivon (U.S. Pat. 1334642).—Hthyl p-B-diethylamino- 
ethylaminobenzoate, NEt.*CH,*CH,-NH-°C,H,°CO,Et, an oil 
(hydrochloride, white needles, m. p. 156°), is obtained by heating 
a mixture of diethylamine (2 mols.) and ethyl p-8-chloroethyl- 
aminobenzoate (1 mol.) in a closed vessel for several hours at 100°, 
and treating the cooled, crystalline mass with water to dissolve 
diethylamine hydrochloride. The corresponding butyl ester has 
b. p. 213—214°/6 mm., and forms a hydrochloride, m. p. 127°. 
Butyl p-B-methylaminoethylaminobenzoate, b. p. 214°/6 mm., 


forms a hydrochloride, m. p. 141°. CHEMICAL ABSTRACTS. 


Mechanism of the Reaction between Ketens and the 
Grignard Reagent. Heyry Girman and L, C. Hecxerr (J. Amer. 
Chem. Soc., 1920, 42, 1010—1014).—Hitherto, all the reactions of 
the ketens have been attributed to initial addition to the ethylenic 
linking, but, on the other hand, no case is known in which the 
Grignard reagent combines directly with such linkings. By direct 
benzoylation of the initial product of the reaction between diphenyl 
keten and magnesium phenyl bromide, triphenylvinyl benzoate, 
CPh,:-CPh:O-COPh, was obtained, showing that addition of the 
Grignard reagent had taken place at the carbonyl group. J. K. 


Iodination of the Phenoxyacetic Acids. Erisio Mamet, 
Evaristo Gampetta, and Guipo Rimini (Gazzetta, 1920, 50, 
i, 166—186).—Of the various methods tried for the iodination of 
phenoxyacetic acid and some of its substituted derivatives, the 
action of iodine in presence of iodic acid in chloroform solution is 
found to give the best results. The acids employed gave the 
following melting points, some of which differ slightly from those 
found in the literature: phenoxyacetic acid, 99—100°; 2-methoxy- 
phenoxyacetic acid, 123—125°; 3-methyl-6-isopropylphenoxyacetic 
acid, 147—-148°; a-naphthoxyacetic acid, 190°; B-naphthoxyacetic 
acid, 156°, 

p-lodophenoryacetic acid, C,H,I-O-CH,:CO,H, obtained by 
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iodinating phenoxyacetic acid, and also by the action of chloroacetic 
acid on piodophenol, crystallises in shining, colourless, odourless 
scales, m. p. 155—156°; at first it appears tasteless, but a per- 
sistent, sweet taste gradually develops. On nitration, it yields 
4-iodo-3-nitrophenol. The potassiwm, calewm (+2H,0O), silver, and 
copper (+2H,O) salts were prepared and analysed. The ethyl 
ester, C, 9H,,0,I, forms colourless, tasteless, rhombohedral plates, 
m. p. 62—63°, with a pronounced fruity odour. The amide, 
C,H,O.NI, crystallises in silky, white needles, m. p. 165—166°. 

5-Lodo-2-methoxyphenoxyacetic acid, OMe-C,H,I-O-CH,-CO,H, 
prepared by iodinating 2-methoxyphenoxyacetic acid, and also by 
the action of chloroacetic acid on 5-iodo-2-methoxyphenol, forms 
slender, white, odourless, tasteless needles, m. p. 155°. By cold 
concentrated sulphuric acid it is coloured first violet and then 
brown, and afterwards charred ; the sulphuric acid solution colours 
chloroform violet, and emits iodine vapour when heated. Similar 
behaviour is shown by the yellowish-brown solution obtained with 
concentrated nitric acid. The potassium and silver salts were 
prepared and analysed. 

4-Iodo-2-methoxyphenoryacetic acid, obtained from 4-iodo-2- 
methoxyphenol and chloroacetic acid, crystallises in white, nacreous 
scales, m. p. 83—84°. 

4-Iodo-3-methyl-6-isopropylphenoxyacetic acid, 

C,H.MePr*I-O-CH,°CO,H, 

prepared by iodination of 3-methyl-6-csopropylphenoxyacetic acid 
in zsoamyl alcohol, and also by the action of chloroacetic acid on 
4-iodo-3-methy1-6-:sopropylphenol, crystallises in small, white, 
colourless, tasteless needles, m. p. 126—127°, and towards sulphuric 
and nitric acids behaves similarly to 5-iodo-2-methoxyphenoxyacetic 
acid. Its potasstwm and silver salts were prepared and analysed. 

1-lodo-B-naphthoxyacetie acid, C,)H,I-O-CH,*CO,H, prepared by 
iodination of B-naphthoxyacetic acid, and also by the interaction 
of chloroacetic acid and 1l-iodo-8-naphthol, forms thin, white, 
odourless plates, m. p. 170—171°. It becomes pale yellow at 138° 
and pink at 145°, the colour deepening as the melting point is 
approached ; at 203—-210° it decomposes, with emission of violet 
vapour. Concentrated sulphuric acid decomposes it, with evolution 
of violet vapour, the acid assuming a brown colour with green 
reflexion. In cold concentrated nitric acid it is insoluble, but the 
hot acid dissolves it, giving a ruby-red liquid and violet vapours. 
The potassium and silver salts were prepared and analysed. 

Todo-a-naphthoxyacetic acid, C,j)H,I-O-CH,*CO,H, prepared by 
iodination of a-naphthoxyacetic acid, forms slender, pink, odourless 
crystals, m. p. 168-—170°, and decomposes, with evolution of iodine 
vapour, at 195°. It colours concentrated sulphuric acid violet- 
pink, and liberates iodine when treated with boiling concentrated 
nitric acid. No suitable iododerivative of a-naphthol being 
known, the position of the iodine in this acid could not be 
established. The potassium and silver salts were prepared and 
analysed. T. H. P. 
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The Behaviour of Optically Active Esters on Hydrolysis. 
Avex. McKenzie and Henry Wren (T., 1920, 117, 680—690). 


Case of Isomerism in the Series of Aromatic a-Ketonic 
Acids. H. Gautr and R. Weick (Compt. rend., 1920, 170, 
1392—1395).—Ethyl phenylpyruvate as prepared by Bougault 
(compare A., 1914, i, 839) and by Hemmerlé (compare A., 1915, 
i, 78) is a solid, m. p. 45° (the present authors find m. p. 51—52°). 
By the hydrolysis of ethyl cyanophenylpyruvate in alcoholic 
medium, and fractional distillation of the crude product, an 
isomeric ethyl phenylpyruvate is obtained as a liquid, b. p. 149°/ 
15 mm., which will not solidify. This liquid isomeride gives a 
bisulphite compound, a semicarbazone, and a phenylhydrazone 
identical with those from the solid isomeride. It 1s shown that 
the solid isomeride is the unstable form, and that by slow distilla- 
tion under reduced pressure it is converted into the stable liquid 
form, but the change is not reversible. The new method of pre- 
paration really gives a crude mixture of the two isomerides, which, 
during the fractional distillation, is entirely converted into the 
liquid form. 

B-Hydroxy-a-phenylmaleimide was isolated as an intermediate 
product of the hydrolysis of ethyl cyanophenylpyruvate. W. G. 


Synthesis of Bibasic Acids by the Action of Malonic 


Acid on Hydrols. Replacement of the Hydroxy-group 
by the Group ‘CH(CO,H),. R. Fosse (Ann. Chim., 1920, 
fix], 18, 154—183. Compare this vol., i, 390—396).—A more 
detailed account of work already published (compare A., 1906, 
i, 975; 1907, i, 414). W. G. 


The Constitution of Some Dialkylcyclohexanones. R. 
CornuBERT (Compt. rend., 1920, 170, 1259—1262. Compare A.., 
1914, i, 969).—A further study of the allyl derivatives obtained by 
the action of allyl iodide on cyclohexanone and the three methy]- 
cyclohexanones in the presence of sodamide by means of the action 
of benzaldehyde (compare this vol., i, 390). The constitutions of 
these compounds are 1-methyl-l-allyleyclohexan-2-one, giving a 
benzylidene derivative, b. p. 211—212°/15 mm. (corr.) ; 1: 1-diallyl- 
cyclohexan-2-one, giving a benzylidene derivative, b. p. 231—232°/ 
18 mm. (corr.); 1-methyl-3:3-diallyleyclohexan-4-one with a 
benzylidene derivative, m. p. 71—71°5°; and 1-methyl-2:2(or 
4:4)-diallyleyeclohexane-3(or 5)-one with a benzylidene derivative, 
m. p. 45—48°. Similarly, other di- and tri-alkyleyclohexanones 
previously described (compare A., 1914, i, 951, 969) have the con- 
stitution 1-methyl-1-n-propyleyclohexan-2-one and 1-methyl-1 :3- 
diallyleyclohexan-2-one. W. G. 


Acidylketimines. Cuarites Movureu and Grorces Micnonac 
(Compt. rend., 1920, 170, 1353—1356).—Organo-magnesium 
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derivatives of the type CRR/:N-MgBr, obtained by the condensa- 
tion of nitriles, RCN, with magnesium alkyl bromides, R/MgBr, 
react with acid chlorides to give acidylketimines, thus: 
CRR/°N:-MgBr + R’”COC]=CRR/-N:COR” + MgBrCl. 

In this way, the authors have prepared acetylphenylethylketimine, 
CPhEt:N-COMe, m. p. 126°; butyrylphenylethylketimine, m. p. 
85°5°; isovalerylphenylethylketimine, m. p. 117°; benzoylphenyl- 
ethylketimine, m. p. 165°; acetylphenylisobutylketimine, m. p. 
134°; and benzoylphenylisobutylketimine, m. p. 160°. 

All these acidylketimines are hydrolysed by dilute mineral acids 
to give a ketone, an acid, and an ammonium salt, 

CPhEt:N-COMe + 2H,0 + HCl = COPhEt + CH,°CO,H + NH,Cl. 
When hydrolysed by alkalis, they give the ketone, the alkali salt 
of the organic acid, and ammonia. W. G. 


The Stereoisomeric Forms of Benzoylphenylacetylene Di- 
iodide. CHartes Durraisse (Compt. rend., 1920, 170, 1262—1264. 
Compare A., 1914, i, 845).—Nef (compare A., 1900, i, 20) obtained 
only one di-iodide by the action of iodine on benzoylpheny]- 
acetylene. By suitably modifying Nef’s process, the author has 
obtained two stereoisomeric di-iodides. The substance A, m. p. 
155—156°, is the one described by Nef. The dtiodide, B, occurs 
in two distinct crystalline forms, B, and B,. 8B, is converted into 
B, when heated at its m. p., 82°; B, has m. p. 84—85°, and is 
converted into B, by rapid cooling or rapid evaporation of its 
alcoholic solution. W. G. 


The Diphensuccindene Series. II. 2 : 2’-Dibenzoyl- 
benzil and its Derivatives. K. Branp and H, Lupwie (Ber, 
1920, 53, [B], 809—814).—The constitution assigned previously to 
the brown hydrocarbon, 9:12-diphenyldiphensuccindadiene (A., 
1912, i, 960), is confirmed by the observation that it is oxidised by 
chromic acid in hot glacial acetic acid solution, with the produc 
tion of two molecules of o-benzoylbenzoic acid from each molecule 

of the hydrocarbon. If, however, the oxida- 

N tion is carried out in cold solution, 2: 2/-di- 

Ys AoC. HBz benzoylbenzil, C,H,Bz-CO-CO-C,H,Bz, yellow 
e¢ crystals, m. p. 188°, is obtained. The latter 


pe ie "C,H, Bz slowly condenses with o-phenylenediamine in 

N boiling glacial acetic acid solution to yield 

2:3-di(o-benzoylphenyl)-quinoraline (annexed 

formula), colourless, silky crystals, m. p. 237—238°. 2:2/-Di-p- 

toluoylbenzil, yellow crystals, m. p. 191°, is similarly formed from 
9 : 12-di-ptolyldiphensuccindadiene. H. W. 


The Diphensuccindene Series. III. Coloured Phenol 
Ethers of the Diphensuccindene Series. K. Brann and 
F. W. Horrmann (Ber., 1920, 53, [B], 815—821. Compare A., 
1912, i, 960, and preceding abstract).—The action of magnesium 
o- and p-anisyl bromides on diphensuccindan-9:12-dione has been 
investigated, and a series of derivatives have been prepared which 
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are closely similar to the phenyl and ptolyl compounds described 
previously. 

8: 12-Dihydroxy-8 : 12-di-0-anisyldiphensuccindane (annexed 

formula) forms colourless, trans- 

C(C,H,-OMe)-OH parent needles, m. p. 207°5°, and 

| is converted by a boiling mixture 
(\—987)" of glacial acetic and formic acids 
uw— into 9 : 12 - di-o-anisyldiphen- 

- \/ on hall succindadiene, reddish-brown 

C(C,H,-OMe)-OH needles, m. p. 247°. The latter 

is oxidised by a warm solution of 

chromic acid in glacial acetic acid to 2:2/-di-o-anisoylbenztl, 

OMe:C,H,-CO-C,H,-CO-CO-C,H,CO-C,H,-OMe, pale yellow 

needles, m. p. 244°, which condenses with o-phenylenediamine to 

yield 2:3-di[o-anisoylphenyl|-quinoraline, almost colourless needles, 
m. p. 250°. 

9: 12-Dihydrory-9 : 12-di-p-anisyldiphensuccindane, colourless, . 
transparent needles, m. p. 230°, is readily dehydrated to 9:12-di- 
p-anisyldiphensuccindadiene, brown needles, m. p. 242°. (When 
the Grignard reagent is prepared from p-anisyl iodide, the diene 
is sometimes the only isolable substance.) It is converted by gentle 
oxidation with chromic acid in glacial acetic acid into di-p-anisoyl- 
benzil, yellow needles, m. p. 214°, whilst more drastic oxidation 
converts it into 2-p-anisoylbenzoic acid, m. p. 138° (the literature 
records m. p. 142—143°). The benzil condenses with o-phenylene- 
diamine to yield 2:3-di(p-anisoylphenyl)-quinozraline, almost 
colourless needles, m. p. 251°. H. W. 


Constitution of Enols. IV. Enolisation of 2-Monoacyl- 
indane-1 :3-diones. Jonannes ScuHeiper and Grorc Hoprer 
(Ber., 1920, 53, [B], 697—706).—The enolisation of monoacy]l- 
indanediones may occur in such a manner as to yield products of 


the formula (i) CH, <COMSc-or or 


ii) CH, <CoSc:cR-On. 
6°" 4 CO 


The authors have therefore investigated the behaviour of ethyl 
1:3-diketohydrindene-2-carboxylate, 2-acetyl- and 2-benzoyl-1 :3- 
diketohydrindenes towards ozone, and in each case find that enol- 
isation occurs, at any rate to some extent, so as to give rise to 
substances of the second formula. 

The main products of the action of ozone on a solution of ethyl 
1:3-diketohydrindene-2-carboxylate in carbon tetrachloride at 
—20° are phthalic acid and ethyl glyoxalate, which can only be 
derived from an enol of type (i); at the same time, considerable 
quantities of carbon dioxide are formed, the bulk of which is 
attributable to the decomposition of ethyl hydrogen carbonate, 
whilst smaller quantities arise from the oxidation of triketohydr- 
indene to phthalic acid, thus indicating that enolisation also occurs 
in such a manner as to yield type (ii). Ozonisation of 1 :3-diketo- 


i. 488 ABSTRACTS OF CHEMICAL PAPERS. 


2-acetylhydrindene must produce either phthalic acid and methyl 
glyoxal or triketohydrindene and acetic acid, according as enolisa- 
tion gives rise to type (i) or (ii); actually, the latter substances 
are produced, and although the absence of enolisation to type (i) is 
not definitely excluded, it appears certain that at least 95% of the 
transformed substance belongs to type (ii). It is, however, remark- 
able that about 60% of the original material remains unaffected by 
ozone, although titration by Meyer’s method indicates the presence 
of more than 90% of enol. The products obtained from 1| :3-diketo- 
2-benzoylhydrindene are phthalic acid, a strongly reducing sub- 
stance, which is probably phenylglyoxal, benzoic acid, and carbon 
dioxide; triketohydrindene cannot be detected, and is probably 
destroyed by oxidation. Only about 80% of the original substance 
enters into action, although the Meyer titration method indicates 
an almost exclusively enolic form. It appears that about 40% of 
the enolised portion belongs to type (ii). H. W. 


Some Properties of Benzanthrone. ArrnurR Grorce Perkiy 
(T., 1920, 117, 696—708). 


4-Chloro-l-hydroxyanthraquinone. Fritz ULimann and 
AcHILLE Conzerti (Ber., 1920, 53, [B], 826—837).—1-Hydroxy- 
anthraquinone is conveniently prepared by the diazotisation of a 
solution of l-aminoanthraquinone in concentrated sulphuric acid, 
and is transformed by sulphuryl chloride in the presence of nitro- 
benzene at 100° into 4-chloro-1-hydroxryanthraquinone, which, when 
obtained in this manner, can only be freed with difficulty from 
small amounts of dichlorohydroxyanthraquinone; if the chlorin- 
ation is effected in the presence of a little iodine, 2 :4-dichloro-1- 
hydroxyanthraquinone, shining, yellow needles, m. p. 242°, is 
obtained. The constitution of the substances is deduced from their 
synthesis in the following manner: (i) phthalic anhydride is con- 
densed with p-chlorophenol in acetylene tetrachloride solution in 
the presence of aluminium chloride to 5-chloro-2-hydroxy-o-benzoy!- 
benzoic acid, HO-C,H,Cl-CO-C,H,-CO,H, colourless leaflets, m. p. 
202° after softening slightly at 196°, which is transformed by 
sulphuric acid monohydrate into 4-chloro-l-hydroxyanthraquinone, 
small, yellow crystals, m. p. 193° (corr.); (ii) a molten mixture of 
phthalic anhydride and 2:4-dichlorophenol is converted by alum- 
inium chloride into 3:5-dichloro-2-hydroxy-o-benzoylbenzoic acid, 
colourless leaflets, m. p. 204° (corr.), which is then transformed into 
2: 4-dichloro-1-hydroxyanthraquinone, m. p. 242°, in the usual 
manner. 4-Chloro-l-hydroxyanthraquinone is readily converted 
into 1:4-dichloroanthraquinone, m. p. 187°, by phosphorus penta- 
chloride at 155—160° if care is taken to remove the phosphoryl 
chloride as rapidly as it is formed; under similar conditions, 
2:4-dichloro-i-hydroxyanthraquinone gives 1:2:4-trichloroanthra- 
quinone, m. p. 185°5° (corr.). The a-chloro-atoms of the hydroxy- 
anthraquinones may be replaced by the hydroxyl group by treat- 
ment with boric and sulphuric acids at 156—160°, thereby yielding 
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1:4-dihydroxyanthraquinone, m. p. 198° (corr.), and 2-chloro-1 : 4- 
dihydroxyanthraquinone, dark red, shining needles, m. p. 239°, 
respectively. 4-Chloro-1-hydroxyanthraquinone is transformed by 
ptoluencsulphonamide in amyl-alcoholic solution in the presence of 
copper and potassium acetates into 1-hydroxy-4-p-toluenesulphon- 
amidoanthraquinone, orange-yellow needles, m. p. 197°, which is 
hydrolysed by concentrated sulphuric acid to 4-amino-l-hydroxy- 
authraquinone, dark red, metallic needles, m. p. 215° (Wacker, 
A., 1903, i, 132, gives 207—208°). 2-Chloro-1-hydroxy-4-p-toluene- 
sulphonamidoanthraquinone, pale red needles, m. p. 198°, and 
2-chloro-4-amino-1-hydroxyanthraquinone, wine-red needles, m. p. 
236°, are similarly derived from 2: 4-dichloro-1-hydroxyanthraquin- 
one. 1-Hydroxy-4-anilinoanthraquinone, dark violet, shining 
leaflets, m. p. 161°, is obtained from the monochloroanthraquinone, 
aniline, potassium acetate, and a trace of copper acetate. The 
similarly prepared 2-chloro-1 -hydroxy - 4 - anilinoanthraquinone 
erystallises in dark violet needles, m. p. 195°. N{[l-Hydroxy- 
anthraquinonyl-4|-anthranilic acid is most conveniently prepared 
by boiling a solution of 4-chloro-l-hydroxyanthraquinone and 
anthranilic acid in amyl alcohol with anhydrous potassium acetate 
in the presence of copper acetate and copper 
CO OH powder; it forms  bluish-violet, shining 
needles, m. p. 272° (corr.; decomp.). The 
substance is not transformed into 4-hydr- 
oxyanthraquinone-2 : 1-acridone (annexed 
formula) by sulphuric acid or phosphoric 
oxide, but the conversion may be effected 
by the action of acetic anhydride in 
the presence of pyridine, and subsequent 
treatment of the acetyl derivative so formed with p-toluene- 
sulphony! chloride ; the acridone crystallises in shining, blue leaflets, 
m. p. 321°, and gives blue shades on cotton from a wine-red vat. 


H. W. 


Condensations at Double Bonds. I. Condensation of 
Isoprene with p-Benzoquinone. H. von Euter and K. O. 
Josepuson (Ber., 1920, 58, [B], 822—826).—When isoprene is 
heated with one-sixth to one-seventh of its weight of »benzoquin- 
one for five to six hours at temperatures ranging from 120° to 180°, 

it readily yields a product, m. p. 234°, to 
H Oo H which the annexed formula is assigned (in 

Ni Asa? which the 2:7-position of the two methyl 
Mie SYNE groups is uncertain). The mechanism of the 
H } . }Me reaction is therefore closely analogous to 

WNL that of the condensation of isoprene to di- 

2 methyleyclooctadiene. The substance readily 

unites with bromine in glacial acetic acid 

solution, yielding the tetrabromide, C,H O0,Br,, m. p. 210° (corr. ; 
decomp.). With hydroxylamine, it gives a dioxime, which com- 
mences to decompose above 200°, and probably also a monozime. 
Preliminary experiments show that it is readily oxidised by per- 
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manganate, and thereby undergoes very extensive decomposition. 
Reduction by hydrogen in ethereal solution in the presence of 
platinum-black appears to lead to the formation of a substance, 
Cig H 0p. H. W. 


The Camphane Series. XXXVIII. The Cyanohydrazone 
of Camphorquinone. Marrin Onstow Forster and WILLIAM 
Bristow Savitte (T., 1920, 117, 753—761). 


Pulegonesulphonic Acid. The Behaviour of Sabinol and 
Sabinene towards Sulphurous Acid and Thujone. Orro 
Watiacu [with G. Reccerin, F. Rresener, and Hevsner] (Nachr. 
Ges. Wiss. Géttingen, 1919, 321—336; from Chem. Zentr., 1920, 
i, 671—672).—Pulegonesulphonic acid is obtained as an almost 
colourless syrup when an alcoholic solution of pulegone is saturated 
with sulphur dioxide and preserved in a closed vessel for several 
days at 20°; it forms well-crystallised salts, which obstinately 
retain water (the magnesium, zinc, lead, barium, calcium, 
ammonium, and piperidine compounds are described). Such of 
them as do not contain poisonous metals are devoid of physio- 
logical activity. 

Purified sabinol is similarly converted into its su/phonte acid at 
0°. (in addition, small quantities of an insoluble, amorphous 
substance, m. p. 213—215°, which appears to be an ester, and of 
a neutral compound, woolly needles, m. p. 147—148°, are obtained.) 
The acid has m. p. 98—99°, becomes discoloured, and _ finally 
liquefies on exposure to air; it behaves like an unsaturated sub- 
stance towards bromine or potassium permanganate. Its constitu- 
tion has not been definitely elucidated, but its conversion by 

potassium hydroxide solution (1:1) into an alcohol, 

Me which, after reduction and oxidation, yields thujone, 
/\go.H b. p. 199—200°, indicates the annexed formula. On 
' [°°8"" the other hand, an acid of this constitution should 
N\A yield a-thujoketonic acid when cautiously oxidised by 

C,H, potassium permanganate, but this product has not been 

obtained so far. 

Sabinol is converted by hydrogenation in the presence of 
palladium chloride into a hydrocarbon, b. p. 161—163°, D®! 0°795, 
my, 1°4375, and an alcohol, b. p. 206—208°, D® 0°9090, n,, 1-4576, 
the latter being the main product. It is oxidised by the 
calculated quantity of chromic acid in glacial acetic acid solution 
to l-thujone, b. p. 203—205°, D™® 0°907, n, 1°4507, [a],, —30°62° 
in 16:1% methyl-alcoholic solution. Potassium permanganate 
converts it into a-thujoketonic acid. The unusually high specific 
rotation indicates the possible presence of a third isomeride of 
thujone. 

Oils containing thujone become strongly acidic when preserved, 
mainly owing to the formation of a-thujoketonic acid. H. W. 


Homocamphor., Arraur Lapworrs and Frank Aubert Roxie 
(T., 1920, 117, 743—750). 
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Preparation and Properties of .isoAmylcamphor and 
Some of its Derivatives. F£éix Marvin (J. Pharm. Chim., 
1920, [vii], 21, 417—425).—A mixture of isoamyleamphor and 
isoamylcamphol is obtained by dissolving one atomic equivalent 
of sodium in an excess of isoamyl alcohol, adding one molecular 
equivalent of camphor, and heating the mixture at 140° for fifteen 
hours under a reflux apparatus. The mixture of the two sub- 
stances when oxidised with permanganate in benzene solution 
yields isoamylcamphor, a yellow, odourless oil, b. p. 165°/33 mm., 
DY 0:9272, [a]i}+59° (in alcohol), +38-4° (in benzene). Reduc- 
tion with sodium in alcoholic s’ ution converts the mixture into 
isoamylcamphol, m. p. 25—28°, b. p. 190°/61 mm., D{ 0°9611, 
[a]; +17° (in alcohol). iso myleam ph yl acetate, a colourless liquid, 
b. p. 169°/30 mm., Di?’ 0°9402, [a], + 7°24° (in alcohol), is obtained 
by acetylating isoamylcamphol. .P. 8S. 


Tricyclene. P. Lipp (Ber., 1920, 53, [B], 769—781).—It has 
been suggested by Semmler that tricyclene is an intermediate pro- 
duct in the conversion of borneol or isoborneol into camphene. 
Since, however, the we of this substance has been doubted 
by Meerwein (A., 1914, i, 850), although the objections he raises 
have been partly nail ‘by Ruziska (A., 1918, i, 398), the author 
has endeavoured to prepare the hydrocarbon from a similarly con- 
stituted substance, and for this purpose has chosen tricyclenic 
[dehydrocamphenylic] acid, the formula of which has been estab- 
lished with practical certainty by Komppa and Hintikka (A., 
1908, i, 852), and by Komppa (A., 1911, i, 642). He has thereby 
succeeded in estab slishing definitely the constitution of the hydro- 
carbon and in showing that it is readily converted by sodium 
hydrogen sulphate at 160° into camphene, but not by zine chloride 
in benzene solution. Tricyclene may therefore be an intermediate 
product in the formation of camphene from borneol, but not from 
isoborneol. 

An ethereal solution of tricyclenyl chloride is converted by 
gaseous ammonia into tricyclenamide, shining, rhombic leaflets, 
m. p. 117—118° (corr.) (Komppa and Hintikka, Joc. cit., give 
114:5°), which is transformed by phosphorus trichloride into ¢ri- 

cyclenylonitrile, b. p. 100—102° (corr.)/ 

H,C—-CH—OH, 12 mm., m. p. 65—70°. The latter is 
reduced by sodium and alcohol to w-amino- 

tricyclene (annexed formula), colourless, 

paraftin-like mass, which melts with the 

warmth of the hand and has b. p. ca. 

100—101°/27 mm. (the hydrochloride, 

. CH,-NH, colourless leaflets, which does not melt below 

266°, and the carbonate, slender needles, 

m. p. 97—100° [slight decomp.], are described). Attempts to con- 
vert the base into the corresponding primary alcohol by means of 
sodium nitrite and hydrochloric acid were unsuccessful, an oily, 
heterogeneous product being obtained, which owed its formation to 
rupture of the ring system. The ease with which this occurs is 
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further illustrated by the conversion of w-aminotricyclene hydro- 
chloride into camphenilanaldehyde and ammonia by warming for a 
short time with fuming hydrochloric acid. 

A more successful series of experiments has tricyclenic acid for 
its starting point. The latter is converted by methyl alcohol and 
sulphuric acid into methyl tricyclenate, m. p. 38°, b. p. 99° (corr.)/ 
14 mm., D?** 1:0255, n=* 1°46953, which is reduced by sodium and 
alcohol to tricyclol, colourless needles, m. p. 111—112° (corr.), b. p. 
141°/71 mm. (phenylurethane, long, slender needles, m. p. 92—93° 
[corr.]; tricyelyl chloride, b. p. 85—88°/14°5 mm., 81—82°5°/ 
11 mm.). The alcohol is converted by chromic acid in acetic acid 
solution into tricyclal, b. p. 113—115°/31 mm., the smooth con- 
version of which into tricyclenic acid shows that the carbon skeleton 
has been unchanged up to this point (tricyclalsemicarbazone 
forms small, matt needles, m. p. 219—-220° [decomp.]).  Tricyclal- 
azine, prisms or cubes, m. p. 171—172° (corr.), is prepared by the 
action of hydrazine hydrate on the aldehyde, and is converted by 
an excess of hydrazine into the monohydrazone, which could not 
be obtained in the pure condition; the crude product was there 
fore directly heated at 180—195° with a solution of sodium in 
alcohol, whereby it was almost quantitatively transformed into 
tricyclene, mixed, however, with small quantities of an unsaturated 
hydrocarbon, probably camphene. The latter can be removed by 
treatment with potassium permanganate in glacial acetic acid solu- 
tion, thus yielding ultimately pure tricyclene, b. p. 151°6—152° 
(corr.)/736 mm., m. p. 64—65°. The hydrocarbon is somewhat 
readily affected by potassium permanganate in warm glacial acetic 
acid solution, yielding tricyclenic acid and a carbonyl compound; 
the formation of the former shows that the hydrazone fission has 
occurred in the normal manner, and also that the same ring system 
is common to tricyclene and tricyclenic acid. H. W. 


Croton Resin. It. Bornm (Arch. expt. Path. Pharm., 1915, 
79, 138—154).—The optical activity of croton oil is due to a resin 
which is dissolved in it. On removing the resin from the oil by 
extraction with methyl alcohol, the oil becomes inactive. The 
optical rotation of a croton oil may therefore serve as an indicator 
of its resin content. This resin has already been described by 
Dunstan and Boole (A., 1895, i, 680), but the author gives an 
improved method for its extraction. Croton resin is a practically 
colourless, light powder with no definite melting point. It becomes 
soft, but not liquid, at 80—90°. It is sparingly soluble in water 
and soluble in all proportions in organic solvents with the excep- 
tion of light petroleums. The mean iodine value is 76°98. The 
rotation of various samples ranged from [a], +49°96° to + 63-23°. 
Discordant results were obtained on analysis and molecular- 
weight determinations of different samples; the formula CgH;,9% 
and mol. wt. 627 are suggested with reservation. An attempt to 
throw some light on the constitution of the compound failed. The 
pharmacological activity of the resin is similar to that observed 
previously with croton oil. 8. 8. Z. 
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Synthesis and Constitution of Anemonin. Y. Asanina 
and A. Fustta (J. Pharm. Soc. Japan, 1920, 455, 1).—The chief 
results of this investigation may be summarised as follows: 
The sharp, oily substance volatile with steam obtained from 
Ranunculus scleratus 1.., consists in the main of the parent sub- 
stance of anemonin, and has been given the name protoanemonin, 
which under spontaneous union of 2 mols. passes into anemonin. 
The synthesis of protoanemonin (V) was effected in the following 
manner: lLevulic acid (I) is converted into f-bromolevulic 
acid (II), and the latter acetylated ; the resulting acetyl derivative 
(III) in anhydrous ether is digested with anhydrous sodium acetate, 
the acetylacetoacrylic acid (IV) doubtless formed thereby yielding 
on distillation a strongly vesicant oil protoanemonin, which on 
stirring quickly changes into anemonin (VI), m. p. 158°. Anemonin 


CH,-C-CHBr-CH, 
CH,Ac‘CH,*CO,H—> CHAcBr-CH,-CO,H —> 


Pp 
AcO O-——00 
(I.) (II.) (TII.) 
CH,°C-CH:CH CH,:C-CH:CH ( CH,:C-CH:CH | 
a 


S\N. | ‘~~ J | ‘J 
AcO Cc—CO O—CO | O-CO 
(IV.) (V.) (VI.) 


was also prepared, but in poorer yield, by similar treatment of 
dibromoangelicalactone. Owing to the unpleasant physiological 
action of ranunkel oil, an attempt was made to convert it into 
dihydroanemonin (IX). The latter could not be isolated in a pure 
condition, but was characterised by means of its semicarbazone, 
m. p. 185°, identical with the semicarbazone of levulic acid, 
CH,C(.N-NH-CO-NH,)-CH,°CH,°CO,H. Anemonin is thus shown 
to be a dimeric product of protoanemonin and is constituted in 
accordance with the formula (VIII), whilst tetrahydroanemonin and 
dihydroanemonin have the constitutions represented by (VII) and 
(IX) respectively. 
CH,°C-CH,°CH, CH,°C-CH:CH CH,°C:CH-CH, 
O—CO 
O—CO 
! | _ a aS 
CH -C-CH,-CH, UH,:C:CH:CH H,°C:CH:CH, 
(VIL) (VIII) (IX.) 
CuemicaL ABSTRACTS. 


Colloid Chemical Studies on the Acids of Hop Bitters. 
H. Liers and A. Baumann (Kolloid Zeitsch., 1920, 26, 202—212). 
—The properties of the acid of hop bitters, both in aqueous solution 
and in wort, have been investigated by means of the change in 
surface tension which this substance brings about. Humulon (a-hop 
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bitter acid) exists in the form of an hydrosol as a typical colloid- 
disperse system with a negative charge and in character inter- 
mediate between a suspensoid and an emulsoid. It is coagulated 
by heavy metals and is further dispersed by salts of the alkali 
metals. The presence of anions changes the surface tension of the 
solutions in the order chlorion<thiocyanate ion<iodion<sulphion 
<tartration. The humulon hydrosol changes its dispersity spon- 
taneously with time in the sense that the particles become larger 
with a simultaneous increase in the surface tension. In acid 
solutions, the surface tension is smallest, the bitter taste least 
pronounced and the turbidity greatest, whilst in alkaline solution 
the reverse is the case. Emulsions exercise a dispersing action on 
humulon hydrosol ; this is particularly the case with gelatin, which 
differs from the other emulsoids in causing a large reduction of 
the surface tension of solutions of the humulon hydrosol. Hand 
in hand with the change in the dispersity, a very marked stabilising 
of the sol occurs. Humulon is strongly adsorbed by charcoal from 
aqueous solution, but less strongly from solutions of sodium 
potassium tartrate. With decreasing dispersion, the adsorption of 
humulon increases. The concentration of the sol and the surface 
tension of the solution follow a parabolic equation of the same 
form as the adsorption law. The power of humulon to form a 
stable foam is in keeping with its power of reducing surface 
tension and its adsorption. The changes which occur in humulon 
on boiling are considered in connexion with the processes occurring 
in brewing. J. F.S. 


Hyptolide, a Bitter Principle of Hyptis pectinata, Poit. 
K. Gorter (Bull. Jard. bot. Buitenzorg, 1920, [iii], 1, 327—337). 
—The leaves of this Labiate are extracted with 95% alcohol; an 

ual volume of water is added, and after filtering off the chloro 
phyll, the filtrate is concentrated until there crystallises hyptolide, 
C,,H5,03, colourless needles, m. p. 88°5°, [a] +6°75°. Yield, 2% 
of the leaves. The substance dissolves in 50 parts of boiling water 
and readily in most organic solvents; it distils unchanged under 
reduced pressure. It contains a lactone group (hence the name) 
and three acetyl groups. After oxidation with silver oxide in 
alkaline solution and hydrolysis, four equivalents of acetic acid are 
liberated, the fourth one resulting apparently from the oxidation 
of a terminal group -CH(OH)-CH;. This group is eliminated to 
some extent as acetone by steam distillation with 10% sodium 
hydroxide, when at the same time an additional carboxyl group 18 
generated. The mechanism of this reaction is represented as 
follows, where the group R contains the preformed carboxyl of 
the lactone, 


OH:CRR’-CH(OH)-CH(OH)-CHMe-OH — 


CRR/:C(OH):CH:CMe-OH —> CHRR’-CO-CH,-COMe — 
CHRR’:-CO,H +COMe.. 


Reduction in alcoholic solution with hydrogen and palladium 
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chloride introduces six atoms of hydrogen, transforming the com- 
oO. . 
pound CpHyMe(OAc)< into an oil, 


OH:C,,H,,;.Me(OAc),°CH,°OH. 
The latter contains three acetyl groups, but no lactone grouping ; 
on boiling with acetic anhydride, one of the hydroxyl groups is 
eliminated as water, the other is acetylated; the resulting tetra- 
acetyl derivative is an oil. 

Oxidation of hexahydrohyptolide with potassium permanganate 
in alkaline solution gives one-third of its weight as a mixture of 
acids; from water there first crystallises a dibasic acid, CyH0,, 
needles, m. p. 130—131°, soluble in 180 parts of water at 26°, 
dissociation constant, 4°2x10-5. The residue from the mother 
liquor of this acid was esterified, the ester was distilled, and after 
hydrolysis yielded aa-dimethylglutaric acid, C;H,,0,. Hence it is 
concluded that the acid C,H,,O, must be either aBB- or aa‘a’-tri- 
methyladipic. The latter acid is known and melts at 115°, so that 
the acid from hexahydrohyptolide is considered to be identical with 
the former. 

Oxidation of hexahydrohyptolide with nitric acid (D 1:2) on the 
water bath also yields a small quantity of this supposed af§-tri- 
methyladipic acid, together with succinic acid. The following 
formula for the hexahydro-derivative is arrived at: 

OH-CH,°CH,"CH,"CMe,*CMe(OH)-[CH(OAc)],°CH, ; 
and for the hyptolide itself: 
CH-CMe 
on o> CMe [CH(OAc)},"CHs 
G. B. 


Reduction of Elsholtzia Ketone [Elsholtzione]. Mucuizo 
Asano (J. Pharm. Soc. Japan, 1919, 454, 999—1006).— 
Elsholtzione, CHPrco-C ott (A., 1915, i, 430), the 
reduction of which by the Clemensen and the Sabatier and 
Senderens methods has been unsuccessfully attempted by Asahina 
and his co-workers, is reduced by heating in a sealed tube with 
sodium ethoxide and hydrazine sulphate to 3-methyl-2-isoamylfuran, 
b. p. 172°/atm. or 78—79°/25 mm., D® 0°8814, nm}? 1°45178. This 
substance is not identical with dihydroperillen (b. p. 182°, 
D? 0:8852, nS 1:45762); consequently, the positions of the two 
substituents in perillen, CH,:CMe-CH,*CH,:C,H,MeO, are still 
undetermined. CHEMICAL ABSTRACTS. 


8-Hydroxy-2 :3-quinoxanthone. Harry Firzeinnon D£an 
and Maximir1an NIERENSTEIN (T., 1920, 117, 802—806). 


An Alkaloid in the Toxin of Bufo vulgaris. Hays 
Hanpovsxy (Arch. Exp. Path. Pharm., 1920, 86, 138—159).—The 
aqueous extract of the toxin from Bufo vulgaris after being freed 
from the colloid it contains was treated with chloroform in order to 
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remove the bufotalin, and was precipitated with phosphotungstic 
acid in the presence of sulphuric acid. The precipitate was again 
brought into solution by various methods which are described, and 
extracted with ether. Some anhydrous oxalic acid was then added 
to the dehydrated ethereal extract, when the new alkaloid, bufo- 
tenine, crystallised as its oxalate, (C,H sON).,C,H,O,. The author 
adduces evidence for the provisional constitution 
HMe:CO. 
bacon SMe 8. S. Z. 


Cinchona Alkaloids. III. Nitro- and Amino-sulphonic 
Acids, Nitro- and Amino-bases of some Hydrogenated 
Cinchona Alkaloids. G. Gremsa and J. HaALBerKann (Ber., 1920, 
538, [B], 732—750. Compare A., 1919, i, 342).—The hydrogenated 
alkaloids under investigation are smoothly converted by concen- 
trated sulphuric acid and the calculated quantity of nitric acid 
(D 1°4) or nitrate into crystalline nitrosulphonic acids, which are 
easily hydrolysed by warm 25% hydrochloric acid, and thus particu- 
larly adapted to the preparations of the pure nitro-bases. They are 
readily reduced to the corresponding amino-sulphonic acids by 
ferrous sulphate in the presence of alkali, and this behaviour is of 
the greater importance, since the amino-bases are not readily 
sulphonated. The amines themselves are smoothly obtained by 
hydrolysis of the aminosulphonic acids. The introduction of the 
nitro-group is found to increase the negative specific rotation of the 
compounds, whilst the amino-group displaces the rotation in the 
dextro-direction ; the latter tendency is strengthened by the intro- 
duction of the sulphonic radicle to such an extent that amino- 
hydroquininesulphonic acid is dextrorotatory. 

The following individual compounds are described : 5-Nitrohydro- 
cupreinesulphonic acid, C,gH.,0;N,8, coarse, golden-yellow prisms, 
which gradually become green on exposure to sunlight and darken 
at 205°, and completely decompose, without melting, above 245°. 
5-Nitrohydroquininesulphonic acid, anhydrous, yellow needles, 
which are sensitive to light and decompose above about 250°, 
fa] —172°4° (in alcohol), —186°7° (in alcohol and 10% aqueous 
ammonia). 5-Nitroethylhydrocupreinesulphonic acid, yellow, 
prismatic needles, sensitive to light and decomposing above about 
270°. Nitrohydrocinchoninesulphonic acid, yellow, microscopic 
platelets or cubes or prismatic rods (+H,O), thin, rectangular 
plates (+2H,O), m. p. (anhydrous) 236° (decomp.). Nitrohydro- 
cinchomdinesulphonic acid, pale yellow, four-sided platelets, decom- 
posing above ca. 270°. Nitrohydrocupreine, C,,H.,0,;N, (from the 
sulphonic acid and hydrochloric acid [D 1°126]), coarse, red crystals, 
m. p. 192° (decomp.) after darkening at about 180°. 5-Witrohydro- 
quinine, pale yellow, anhydrous crystals, which are alkaline towards 
litmus, m. p. 210—212° (decomp.) (the monosulphate, golden- 
yellow prisms [+15H,O] and the disulphate, yellow, amorphous 
powder [+2H,O], are described). 5-Nitroethylhydrocupreine, 
almost colourless, anhydrous leaflets, m. p. 221—223° (decomp.), 
fa] —250°4° in alcohol, —222°1° in chloroform, Nitrohydro- 
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cinchonine, coarse, pale yellow, anhydrous plates, m. p. 234—235° 
(decomp.), [a|p’+163° in alcohol, +161°8° in chloroform. Jitro- 
hydrocinchonidine, yellow, crystalline powder, m. p. 148° 
(decomp.), [a]p —65°2° in alcohol, -—60°4° in chloroform. 
j-Aminohydroquininesulphonic acid, yellow, anhydrous needles, 
m. p. about 227° (decomp.) after darkening at about 218°, 
or coarse, yellow prisms (+3H,O), [a]> +18°85° in absolute 
alcohol, + 15°8° in a mixture of alcohol and aqueous ammonia (the 
monosulphate, reddish-brown needles [+3H,O] or yellowish-red, 
amorphous powder [+H,O], is described). 5-A minoethylhydro- 
cupreinesulphonic acid, pale yellow needles (+ H,O), which become 
anhydrous and intensely reddish-brown when preserved over 
sulphuric acid. A minohydrocinchoninesul phonic acid, almost colour- 
less, coarse, anhydrous needles, m. p. 276° (decomp.). Aminohydro- 
cinchonidinesulphonic acid, practically colourless, anhydrous 
needles, m. p. 282° (decomp.). 5-Aminohydroquinine (by hydrolysis 
of the aminosulphonic acid or reduction of the corresponding nitro- 
derivative by ferrous sulphate), yellow needles, m. p. 216—218°, 
(a|5’ —19°99° in absolute alcohol, —120-9° in éther (the su/phate, 
yellowish-red crystals [+ 5H,O], is described). 5-Aminoethylhydro- 
cupreine, from the aminosulphonic acid or the corresponding nitro- 
compound, m. p. 212°, [a]; —16-98° in alcohol, —123-8° in ether, 
identical with the base prepared previously (Joc. cit.) from the 
azo-compound. Aminohydrocinchonine, yellow, prismatic plates or 
colourless needles, according to the solvent used for crystallisation, 
m. p. 247°, [a]? +204° in absolute alcohol. Aminohydro- 
cinchonidine, colourless needles, m. p. 170°, to a yellow liquid, 
[a]; —80°7° in absolute alcohol. H. W. 


Hygrine Alkaloids. III. Constitution of Cuskhygrine. 
Conversion of Cuskhygrine into Hygrine. Kurr Hess and 
Hernrich Fink (Ber., 1920, 58, [B], 781—809. Compare A., 
1913, i, 13878; 1914, i, 199).—Cuskhygrine has been isolated by 

Liebermann from the liquid mixture 

PT ai init — of bases obtained in the preparation 
FF sees, oe a / of cocaine, and on eg of its 
NMe NMe_ empirical composition and its oxida- 
tion to hygric acid (1l-methyl- 

pyrrolidine-2-carboxylic acid) has been assigned the annexed 
formula, in which, however, the symmetrical arrangement and the 
presence of the second pyrrolidine ring cannot be regarded as 
proved. The authors now bring definite evidence to show the 
presence of the carbonyl group, but find that cuskhygrine does not 
condense with benzaldehyde, oxalic ester, or amyl nitrite, and 
hence does not contain the active methylene group which the 
above formula indicates. Further examination leads them to 
assign the constitution shown by the 

--CH(COMe)-- | annexed formula to the base, the most 
\/ important evidence for which is founded 

NMe on the observations of Traube on the 


action of nitric oxide on ketones in the 
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presence of sodium ethoxide. Under these conditions, one mole- 
cule of cuskhygrine invariably absorbs six molecules of the gas. 
The primary additive product was too unstable to permit its isola- 
tion, but, on hydrolysis, yielded the sodium compound of methylene- 
ditsonitroamine, CH,(N,O,Na),; the latter can only result from 
the presence of a methyl group, and accounts for the absorption of 
four molecules of nitric oxide. Since, according to Traube, a 
methylene group reacts more readily than the methyl] radicle, it 
follows that such a group cannot be present in cuskhygrine, and 
that the absorption of the two remaining molecules of the gas is 
due to the presence of a methine group. Further products of the 
fission of cuskhygrine isonitroamine are 1-methy]-2-pyrrolidylacetic 
acid and a non-homogeneous, basic oil, which, after hydrogenation 
and treatment with sodium methoxide and methyl] iodide, gives a 
uniform biquaternary iodide (annexed 
| L_en._! | formula), thus affording convincing proof of 
\74 . the presence of a second pyrrolidine ring. 
NMe,I NMe,I Additional evidence in favour of the newer 
formula is also provided by the isolation of 
two isomeric hydrazones, which is impossible if the constitution 
assigned by Liebermann be accepted. 

Cuskhygrine, b. p. 169—170°/23 mm., is converted by hydroxyl- 
amine into the corresponding oxime, flat pyramids, m. p. 53—54°, 
which does not undergo the Beckmann transformation when treated 
with phosphorus pentachloride, glacial acetic—-hydrochloric acids, 
or sulphuric acid. The semicarbazone is a non-crystalline syrup. 
Cuskhygrine-a-hydrazone, colourless, syrupy oil, which has a 
marked tendency towards polymerisation, b. p. 182—183°/14 mm., 
is obtained in quantitative yield by the action of hydrazine hydrate 
on an alcoholic solution of the base; in addition to this substance, 
cuskhygrine-B-hydrazone, b. p. 119—120°/15 mm., was obtained 
when (and only when) an old and somewhat decomposed specimen 
of hydrazine hydrate was used. The a-hydrazone is only converted 
by sodium ethoxide to a relatively small extent into the corre- 
sponding amine, b. p. ca. 125°/16 mm., which gives a picrate, long 
needles, m. p. 185°; the B-hydrazone, on the other hand, yielded a 
product, b. p. 95—99°/20 mm., the picrate of which was found to 
be identical with that of di-l-methyl-2-pyrrolidylmethane (see 
later). 

The products of the action of nitric oxide on cuskhygrine, and 
subsequent hydrolysis of the primary compound, were isolated in 
the following manner: (i) Methyleneditsonitroamine was identified 
as the crystalline barium salt, CH,O,N,Ba,3H,O, which was further 
characterised by conversion into the silver salt and the dimethyl 
ester, m. p. 134°. (ii) 1-Methyl-2-pyrrolidylacetic acid was con- 
verted into its ethyl ester, colourless oil with basic, aromatic odour, 
b. p. 89—90°/15 mm. (merate, prisms, m. p. 113°; methiodide, 
coarse, prismatic needles, m. p. 105—106° after slight previous 
softening), and the latter was hydrolysed by aqueous barium hydr- 
oxide to 1-methyl-2-pyrrolidylacetic acid, colourless crystals, which 
are very susceptible to the action of air, m. p. 95° (the m. p. is 
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given with reserve, as a suitable solvent for recrystallisation of the 
acid has not been found). (iii) The basic constituents were 
separated into two fractions, of which that of higher b. p. con- 
sisted of unchanged cuskhygrine, whilst that of b. p. 90—98°/ 
16 mm. was found to be composed of a mixture of bases, which 
could not be separated by distillation. It did not yield a crystal- 
line picrate, and was therefore hydrogenated in the presence of 
colloidal platinum. The mixture of saturated bases, b. p. 
99—109°/16 mm., yielded a picrate, which gradually became com- 
pletely solid, and, after repeated crystallisation, gave a pure 
specimen of ‘di-l- -methy]- 2-pyrrolidylmethane picrate, m. p. 203° 
(see above). The action of formaldehyde and formic acid on the 
hydrogenated bases (which thus consist of a mixture of partly 
demethylated and methylated di-1-methy]l-2-pyrrolidylmethanes) 
did not give a homogeneous product, but a more successful result 
was obtained by exhaustive methylation with sodium methoxide 
and methyl iodide, whereby the 1:1/-dimethiodide of di-1-methyl- 
2-pyrrolidylmethane was prepared in cubic crystals,m. p. 200° after 
slight previous softening ; it was further characterised by converting 
it, by means of silver chloride, into the methochloride, and trans- 
formation of the latter into the awrichloride, canary-yellow, micro- 
crystalline powder, which decomposed at 260°. 

When an ethereal solution of cuskhygrine is allowed to remain 
for a considerable time in contact with solid potassium hydroxide, 
the base undergoes a partial conversion into r-hygrine (the picrate 
of the latter has m. p. 149—150°, instead of 174° [corr.], after 
softening at 160°, as previously recorded), brown, viscous products 
being simultaneously formed. A similar change is observed when 
cuskhygrine is boiled for some time with aquecus-alcoholic potassium 
hydroxide solution. H. W. 


Pelletierine and Methylpelletierine. Grorcres Tanrer (Compt. 
rend., 1920, 170, 1118—1120).—The author reaffirms his 
results as to the properties of the two alkaloids, pelletierine and 
methylpelletierine, found in the bark of the pomegranate tree 
(compare A., 1880, 481), - refutes er statements of Hess and 
Eichel (compare A., 1917, i, 349; 1918, i, 33, 34) as to the non- 
existence of optically active p So ‘of hon ‘alkaloids. Certain salts 
are described. 

Pelletierine, [a], —31:1°, gives a sulphate, m. Pp. 133°, [a], 
—30°3°; a hydrochloride, m. p. 145°, [a], —41°2°; a hydrobromide, 
m. p. 137° , [@]p —32°5°; a nitrate, m. p. 82—85°, [a], —34°8° 
prerate, m. p. 131—133°; a platinichloride, m. p. 214—216°; a 
silicotungstate; an acetyl derivative, b. p. 205—210°/40 mm., 
[a], +32°6°; a benzoyl derivative, [a], +18-7°; and a semicarb- 
azone hydrochloride, m. p. 168—170°, [a], —10°8°. Pelletierine is 
very sensitive to heat and to acids and bases, rapidly losing its 
optical activity. 

Methylpelletierine, b. p. 106—108°/45 mm., [a], +27°7°, and 
in aqueous solution + 24'1°, gives a hydrochloride, m. p. 168—170°, 
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[a]p +41:2°; a hydrobromide, m. p. 165—167°, [a], +33-5°; a4 
sulphate, [a], +38°; a picrate, m. p. 157—159°; and a platini- 
chloride, m. p. 206—208°. W. G. 


The Chemical Isolation of Vitamines. ©. N. Myers and 
Cart VorctuLin (J. Biol. Chem., 1920, 42, 199—205).—Autolysed 
yeast filtrate is not a satisfactory product from which to attempt 
the isolation of the antineuritic vitamine. The active material is 
readily extracted from dried yeast by means of acidified methyl 
alcohol. From this fraction, an active, crystalline substance can 
be obtained by using Funk’s silver acetate method, followed by 
mercuric sulphate precipitation. This substance becomes inactive 
on drying. The method eliminates purines, histidine, proteins, and 
albumoses. Stachydrine, trigonelline, and allied betaines show no 
antineuritic activity. J. C. D. 


Constitution of the Organic Nitrogen Bases of Californian 
Petroleum. C. F. Maperyand L. G. Wesson (J. Amer. Chem. Soc., 
1920, 42, 1014—1030)—A reexamination of the basic con- 
stituents of Californian petroleum (A., 1900, i, 533) has shown 
them to consist mainly of alkylated quinolines (or dsoquinolines), 
with a small proportion of hydrogenated derivatives or pyridine 
compounds. By refractionation, the material was divided into 
fractions boiling over intervals of 2—4° covering a range of 
130—283°/50—90 mm. The analysis and mol.-wt. determination 
of one of these agreed with the formula of an alkylated quinoline, 
C,;H,)N, whilst from another an acid ferrocyanide, derived from 
the base, C\,H,,;N was obtained. All the fractions yield pyridine 
pentacarboxylic acid and a methylpyridinetetracarboxylic acid 
when boiled with potassium permanganate solution, and therefore 
contain at least three alkyl groups, of which the relatively simple 
nature is shown by the absence of propionic, or higher fatty, acid 
from the oxidation products. 3-Methylquinoline was obtained by 
distilling with lime the chromic acid oxidation product of one 
fraction of base. A medium fraction yielded a phthalone derivative 
by condensation with phthalic anhydride. The bases are unchanged 
by nitrous acid, but can be reduced to secondary bases, from which 
nitroso-derivatives are obtainable. Thus, a _ product, b. p. 
208—210°/90 mm., C,,HoN or C,,H,;N, was obtained from a 
fraction C,,H,,;N. Unsuccessful attempts were made to break 
down the pyridine ring of the benzoylated reduction product by 
means of plfosphorus pentachloride. Definite picrates, platini- 
chlorides, or double mercury salts could not be obtained from any 
fraction, probably because these, although representing a fairly 
satisfactory separation of the bases as regards molecular weight, 
are nevertheless mixtures containing small proportions of the other 
components previously mentioned. A lower fraction underwent 
sulphonation with fuming sulphuric acid, whilst a medium one was 
resistant to this agent. The action of bromine, iodine, hydriodic 
acid, and nitric acid is also described. J. K. 
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A New Series of Nitrogenous Compounds obtained from 
Camphoroxalic Acid. Percy Cuortey and Arraur LapwortH 
(T., 1920, 117, 728—742). 


The Addition of 1 :3-Diketones to Thiocarbimides. I. 
Acetylacetone and certain Aryl Thiocarbimides. Davin E. 
WorraLi (/. Amer. Chem. Soc., 1920, 42, 1055—1061).—Acetyl- 
acetone, in the form of its sodium salt, reacts at the ordinary 
temperature with thiocarbimides with formation of thioanilides. 
The acetyl group is removed from these compounds by solution in 
cold alkali hydroxide, and acidification at 0° after some hours. 
Both the resulting, and the original, thioanilides give the same 
products, and react very easily with phenylhydrazine and with 
hydroxylamine, phenylhydrazones and isooxazoles being respectively 
produced, with elimination of the sulphur atom. Thiodiacetoacetyl- 
anilide, CH,*CO-CH(CS:NHPh)-CO-CH,, yellow needles, m. p. 
107—108°, and thwoacetoacetylanilide, CH,*CO-CH,*CS:NHPh, 
yellow plates, m. p. 63°5—64°, each give the phenylhydrazone of 
thioformanilide when treated with phenylhydrazine, and with 

~ ' CMe:CH. 

hydroxylamine, 3 - anilino-5 - methylisooxazole, O<n-—6-NHPh? 
needles, m. p. 111—112°. Thiodiacetoacetyl-p-toluidide, 

CHAc,°CS:NH-C,H,Me, 
yellow plates, m. p. 132—133°; thivacetoacetyl-p-toluidide, 
CH,Ac*CS‘-NH-C,H,Me, yellow needles, m. p. 68—69°; 3-p-tolu- 
a a le. O CMe.CH dl 
tdino-5-methylisooxazole, <y-=6-NH-C,H,Me, needles, m. p. 
122—124°; thiodiacetoacetyl-p-bromoanilide, 

CHAc,°CS:NH-C,H,Br, 
needles, m. p. 137—139°; thioacetoacetyl-p-bromoanilide, 

CH,Ac’CS:NH-C,H,Br, 
m. p. 110—111°; 3-p-bromoanilino-5-methylisooxazole, 

CMe:CH 
O<y==¢-NH-C,H,Br’ 

needles, m. p. 178—180°; thiodiacetoacetyl-m-toluidide, yellow 
plates, m. p. 124—125°; thiodiacetoacetylo-toluidide, yellow plates, 
m. p. 126°5—128°. c 


Preparation of an Arylcarbamide Chloride. Farswerke 
vorM. Meister, Lucius & Brinine (D.R.-P. 318237; additional 
to D.R.-P. 241822; from Chem. Zentr., 1920, ii, 691).—p-Nitro- 
aniline (in place of B-aminoanthraquinone) is treated with carbonyl 
chloride until the amine hydrochloride has completely disappeared 
with the object of preparing p-nitrophenylcarbamide chloride 
[p-nitrophenylcarbamyl chloride|; the temperature is below that 
at which the latter is converted into the corresponding carbimide. 
When carbonyl chloride is passed into a cooled suspension of 
puitroaniline in toluene, a mixture of p-nitrophenylearbamyl 
chloride and nitroaniline hydrochloride is first produced; at the 
ordinary or slightly higher temperature, the latter is converted into 
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the carbamyl chloride, hydrogen chloride being evolved. The 
pure substance is a valuable intermediate product in the prepara- 
tion of carbamide derivatives, and, for example, is quantitatively 
transformed by a solution of aniline in benzene into p-nitrodi- 


phenylcearbamide. H. W. 


Removal of Sulphur from Organic Compounds by means 
of Arsenic Trioxide. Warner Herzoc (Zeitsch. angew. Chem,, 
1920, 38, I, 140).—Organic compounds containing sulphur may be 
readily desulphurised by treatment with arsenic trioxide. The 
method is particularly suitable for the preparation of carbodi- 
phenylimide from symmetrical diphenylthiocarbamide, which for 
the purpose is dissolved in xylene or other inert solvent and boiled 
with arsenic trioxide under reflux. C. A. M. 


Orientation of the Nitro- and Arylazo-glyoxalines. 
Fission of the Glyoxalone Nucleus. Roserr Grorce Farcurr 
(T., 1920, 117, 668—680). 


Action of Hydrazine on the Acyclic 1 :4-Diketones. E. E. 
Buiaise (Compt. rend., 1920, 170, 1324—1326).—Hydrazine acts 
on acetonylacetone in hydrochloric acid solution to give a com- 
pound, C,>Ho Ny, m. p. 52—53°, which is probably a dimeride of 
the dihydropyridazine expected. 

In acetic acid solution hydrazine gives with s-dipropionylethane, 
diethyltetrahydropyridazine (I), b. p. 100°/15 mm., giving a 
benzoyl derivative, b. p. 210°/16 mm., and diethylpyridazine (II), 

CH CEt 
iW \ 
(II.) CHY yy N 
CHkt NH CEt N 
b. p. 121—122°/15 mm., giving a platinichloride, m. p. 180—182°, 
and a picrate, m. p. 108—109°. W. G. 

New Type of Dicsonitroso-peroxides. E. J. Vinain (Diss. 
Upsala, 1914, pp. 63).—1:2:4:5-Tetraketo-3 : 6-dibenzoyl-4 :5-di- 
hydropyridazine [4 : 5-diketo-3 : 6-dibenzoyl-4 :5-dihydropyridazine 
1: 2-diowide] (A), | sarncangt red crystals exploding at 105—110° 
in a capillary tube, is obtained by warming ayd{-tetraketo-a(-di- 
phenylhexane with nitrogen peroxide and ether at 25—27° for 
twenty minutes; it does not respond to the Liebermann nitroso- 
reaction. The mother liquors contain a small quantity of the 
substance O (see below). 1 : 5- Dihydroxy-2 : 4-diketo-3 : 6-di- 
benzoyl-1 : 4-dihydropyridazine [1 :5-dihydroxy-4-keto-3 : 6-dibenzoyl- 
1:4-dihydropyridazine 2-oxide| (B), obtained from A by reduction 
in cold acetone with hydriodic acid (4 mols.) and a saturated solu- 
tion of sulphur dioxide or with saturated hydrobromic acid, sepa 
rates from acetone in pale yellow needles, m. p. 128° (decomp.), 
forms a disodium salt, develops a deep red coloration with ferric 
chloride in acetone solution, yields a diacetyl derivative, yellow 
needles, m. p. 160° (decomp.), and is reconverted into A by bromine 
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or nitrogen peroxide in ether or chloroform or by nitrous acid in 
ether. 1:5-Dihydroxy-4-keto-3 : 6-dibenzoyl-1 :4-dihydropyridazine 
(C), obtained by keeping B with ice-cold acetic acid saturated with 
hydrogen iodide for two hours at the ordinary temperature and 
then adding a saturated solution of sulphur dioxide, separates from 
alcohol in anhydrous, yellow crystals, m. p. 181—182°, or as a 
hydrate, yellow, microscopic needles and prisms, decomp. 125°; 
with ferric chloride in alcohol and acetone it develops an intense 
red coloration, which changes through green to violet by the addi- 
tion of water. ¢-Chloro-B-oximino-ayd3{-tetraketo-at-diphenylhexane 
(D), obtained by treating an acetone solution of A with concen- 
trated hydrochloric acid, crystallises from a mixture of ether and 
benzene in rhombic plates containing 1 mol. C,H,, develops a 
coloration with ferric chloride, and forms a diacetyl derivative, 
prisms, m. p. 156—157°. 3-Chloro-1 :5-dihydroxy-4-keto-6-benzoyl- 
1:4-dihydropyridazine (E), obtained together with its isomeride F 
(below) by saturating a solution of B in 80% alcohol with hydrogen 
chloride at 0° and adding ether after concentration, forms yellow 
blades, m. p. 190° (decomp.). 6-Chloro-1 :5-dihydroxy-4-keto-3- 
benzoyl-1 :4-dihydropyridazme (F) separates from the alcoholic 
mother liquor in yellow crystals, m. p. 180°. 1:5-Dihydroxy-4- 
keto-6-benzoyl-1 :4-dihydropyridazine (G), obtained by treating E 
with hydriodic acid, forms yellowish-brown plates, m. p. 245° 
(decomp.). 4:5-Dihydroxy-6-benzoylpyridazine (H), yellowish- 
white crystals, m. p. 239—-240° (slight decomp.), is obtained from 
G in a similar manner. 1:5-Dihydroxry-4-keto-6-benzyl-1 : 4-di- 
hydropyridazine (1), needles, m. p. 261° (decomp.), is obtained by 
warming G with a solution of hydrogen iodide in acetic acid; the 
mother liquor, after being neutralised, yields 4:5-dihydroxy-6- 
henzylpyridazine (J), m. p. 252—253° (decomp.), which can also 
be prepared from H, I, and K. 

3-Chloro-4 :5-dthydroxy -6- benzoylpyridazine (K), rectangular 
plates, m. p. 232—-233°, is obtained by treating F for thirty minutes 
with an acetic acid solution of hydrogen iodide. 4:5-Dihydrozy- 
6-benzoyl-3-benzylpyridazine (L), pale yellow, rectangular prisms, 
m. p. 229—230° (monoacetyl derivative, yellow prisms, m. p. 
189—190°), is obtained by boiling C with the same reagent. By 
heating C with this reagent in a sealed tube for five hours, 4:5-di- 
hydroxy-3 :6-dibenzylpyridazine (M), plates, m. p. above 300° 
(monoacetyl derivative, plates, m. p. 215°; diacetyl derivative, 
prisms, m. p. 147°), is obtained. Be-Dioximino-ayd{-tetraketo-at-di- 
phenylhexane (N), obtained by boiling B with acetone, forms thin 
prisms, m. p. 126° (decomp.), yields oximinobenzoylacetic acid, 
CO,H-CBz:NOH, irregular prisms, m. p. 130° (decomp.), by treat- 
ment with sulphuric acid and acetone, and is converted into A and 
a small quantity of O by treatment with nitrogen peroxide in 
ethereal solution; it forms a diacetyl derivative, yellow crystals, 
m. p. 166°. By treatment with hydrogen chloride in acetic acid 
N is converted into an isomeride (O), the diacetyl derivative of 
which has'm. p. 186—187°. 

u 2 
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, , N:O =e 
3:5-Dibenzoyl-1 :2:4-oxadiazole, CBz<_._.\, , six-sided plates 
Y N:CBz —— 


m. p. 105°, obtained by keeping A in methyl-alcoholic solution for 
twenty-four hours, forms a diphenylhydrazone, yellow needles, m. p. 
171—172°. #thyl 1:2:4:5-tetraketo-4 : 5-dihydropyridazine-3 : 6-di- 
carboxylate [ethyl 4:5-diketo-4:5-dihydropyridazine-3 : 6-dicarb- 
oxylate 1:2-diovide|, m. p. 70°, is obtained from ethyl ketipinate 
and nitrogen peroxide in ethereal solution at —15°. 

The dioximino-peroxides of ethyl acetonedicarboxylate are dis- 
cussed, and reasons for some types of its reactions are given, based 
on the behaviour of analogous compounds of A. 

CHEMICAL ABSTRACTS, 


Bistetrazole. EH. Otiveri-ManpaLti (Gazzetta, 1920, 650, 
i, 256—261. Compare A., 1913, i, 1398).—Bistetrazole exhibits 
great stability, and only by means of hot concentrated sulphuric 
acid or fused potassium hydroxide is its molecule profoundly decom- 
posed. When treated with diazomethane in absolute ethereal solu- 
tion, it yields, together with a small proportion of the dimethyl 
derivative, a compound which is isomeric with bistetrazole, but, 
unlike the latter, exhibits no acid characters; for this compound 


N:N | N:N . 
> | t . | y y ‘ 4 
the structure Nex H CH< is tentatively proposed 


Whereas concentrated sulphuric acid exerts oxidising and hydro- 
lysing actions on bistetrazole, thus: C,H,N,;+2H,0+O=3N,+ 
2CO, + 2NHs, fused potassium hydroxide decomposes it with forma- 
tion of potassium azide, apparently in accordance with the equa- 
tion C,H,N,—>2N;H+C,N,. This tendency to lose azoimide, 
manifested generally by cyclic compounds containing the grouping 
*-N:N-NH-, is exhibited also by most compounds in which the 


N : . 
triazo-group, Nh occurs ; only azides of the following structures 


undergo decomposition with elimination of a molecule of nitrogen: 
(1) -CO-CH-N,—>N,+°CO-C:NH, and (2) :‘CH:CO-N;—>N,+ 
-CH-CO-N: —> :CH:N:CO. 

The cryoscopic behaviour of bistetrazole in aqueous solution con- 
firms the marked ionisation of this compound indicated by conduc- 
tivity measurements (loc. cit.). In freezing acetic acid the mole- 
cular weight is normal. 

The isomeride of bistetrazole (see above) forms acicular aggre- 
gates of crystals, m. p. 98—99°, and is insoluble in alkali carbonate 
solution. 

Dimethylbistetrazole, C.N;Me., forms crystals, m. p. 150—160°, 
and yields, nitrogen and methylamine when treated with concen- 
trated alcoholic potassium hydroxide. The sodium, C,NgNas, silver, 
C.N,Ago, barium, C,N,Ba,3H,O, and copper, C,N,gCu, salts were 
prepared and analysed; the copper and mercury salts explode 


violently when heated. T. H. P. 


 - fF a”).ClUllUMD le ee oe 
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The Structure and Properties of the Compound obtained 
by the Thermal Decomposition of o-Methoxyphenyl Benzyl- 
idenehydrazinocarboxylate. Orro Diets and Heinricu GrRuBE 
(Ber., 1920, 58, [B], 854—-863).—In a previous communication (A., 
1914, i, 940) it has been shown that o- methoxyphenyl benzylidene- 
hydrazinocarboxylate is smoothly decomposed, when heated, into 
guaiacol and a sparingly soluble, crystalline substance, (CsH,ON,), ; 
the constitution of the latter is now shown to be represented by the 


formula CHPh!N: N<Go>N N:CHPh. 


The compound is decomposed by protracted heating with a mix- 
ture of glacial acetic and fuming hydrochloric acids into benzyl- 


co: NH 
. T 
ideneurazine, CHPh:N-N N<oo.t Nw 


254°, which is further decomposed by water into benzaldehyde and 
urazine, m. p. 270°. These reactions, however, throw but little light 
on the constitution of the substance, since the products could be 
equally well derived from a di- or tri-polymeride, discrimination 
between which cannot be effected by determination of the mole- 
cular weight on account of the very slight solubility of the sub- 
stance. More information is afforded by its milder fission by means 
of phenylhydrazine in the presence of dimethylaniline, which gives 


rise to the compound, CHPh:N-N<Go>N-NH,, colourless, erystal- 


line powder, m. p. 254—255°, and phenylbenzylidenehydrazine. 
The presence of a free amino-group in the former is shown by its 
conversion into a monoformyl derivative, shining crystals, m. p: 
278°, and a diacetyl compound, colourless, pearly leaflets, m. p. 
269°, as well as by its condensation with furfuraldehyde and anis- 
aldehyde with the formation of derivatives, C,,H,,O,N,, pale brown 
prisms, which decompose without melting at 251° after darkening 
at 247°, and C,,H,,O,N,, colourless crystals, m. p. 272-—273°, to a 
reddish-brown liquid after becoming yellow at 268°. The close 
relationship of the amine to the parent substance is shown by its 
re-conversion into the latter when boiled with benzaldehyde in 
dimethylaniline solution in an atmosphere of carbon dioxide. The 
amine or its formyl derivative is converted by boiling aqueous 
potassium hydroxide solution into dibenzylidenecarbohydrazide, 
CHPh:N-NH-CO-NH-N:CHPh, which when obtained in_ this 
manner forms small, canary-yellow leaflets, m. p. 198°; when, how- 
ever, the compound is prepared by mixing alcoholic solutions of 
carbohydrazide and benzaldehyde in the usual manner, it is 
obtained in colourless leaflets. The same formate, colourless, silky, 
needles, m. p. 189—190°, with yellow coloration after : softening at 
187°, is obtained by the action of formic acid on either variety, 
and this is converted by alkali or by heat (with evolution of formic 
acid) into the yellow modification. Precisely similar observations 
with the acetate are recorded. Crystallographically, the modifica- 
tions are identical with one another, and they also show the same 


long, colourless needles, m. p. 
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melting point since the colourless passes into the yellow variety 
when heated. H. W. 


Isomeric Phthalylhydrazides. Freperick Danie, CHarraway 
and WiiiraM Tesu (T., 1920, 117, 711—720). 


Action of Benzyl Alcohol on Albumins and Ferments. 
J. Jacosson (Compt. rend. Soc. Biol., 1920, 83, 255—256; from 
Chem. Zentr., 1920, i, 783).—Benzyl alcohol precipitates egg- 
albumin and peptone even from solutions containing one part in a 
million, and the precipitates do not redissolve in distilled water. 
Benzyl alcohol has a retarding action towards pepsin, pancreatin, 
the rennet ferment, the souring of milk, and brewer’s yeast. 

H. W. 


Temperature Sensitiveness of Saccharase (Invertase). H. 
von Ever and I. Laurin (Ark. Kem. Min. Geol., 1917, 7, 
No. 24, 1—30. Compare following abstract).—The temperature- 
coefficient of inversion by saccharase from yeast has been deter- 
mined in solution of acidity P,=45. The constant A of 
Arrhenius’s temperature formula is found to be 10500+500 for the 
range 0° to 20°, and this can be taken as the inversion constant 
over this range. At temperatures 20° to 52°, a smaller value, 
88004400, is obtained. The inactivation of yeast at the optimum 
acidity has been determined over the range 50° to 65°. Heating 
yeast for one hour at 59° reduces the activity of the saccharase by 
one half. The inactivation constant at this temperature is 
k.>5x10-8, For P,,=4°'5, the Arrhenius formula applied to the 
inactivation gives a constant 101000. The inactivation of 
saccharase has been determined for P,,=3, 4, 5, and 5°7 over the 
range 42° to 55°, and it is shown that the minimum temperature 
sensitiveness lies at acidities P,,=4—5, that is, at the acidity of 
optimum enzyme activity. The Arrhenius constant is greatest in 
this region. The temperature sensitiveness of separated invertase 
is very little different from that in the yeast cells. The cell appears 
to exercise a slight protecting action, which allows the non- 
separated invertase to be heated to about 1° higher than the 
separated product. The inactivation temperature constant is a 
little greater for the separated invertase than for the non-separated, 
Invertase from bottom yeast has a smaller temperature sensitive- 
ness than that from top yeast. The difference amounts to about 
2°, that is, the invertase from bottom yeast can be heated 2° higher 
than that from top yeast. The greater stability of bottom yeast 
in comparison with top yeast is not due to the presence. of a pro- 
tecting substance in the former, because the addition of the liquid 
from bottom yeast to top yeast does not increase the stability of 
this substance. J. F. 8. 


Influence of Temperature and Acidity on the Formation 
of Saccharase. H. von Eusr and O. Svanpere (Arkiv. Kem. Min. 
Geol., 1917, 7, No. 23, 1—32).—The dependence of saccharase 
formation on the temperature and acidity has been investigated. 
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It is shown that for yeast a well-defined temperature optimum for 
saccharase formation lies between 26° and 30°, and that at 35° no 
further formation takes place. The saccharase formation is 
strongly dependent on the acidity of the solution. The maximum 
formation occurs practically at the same point as the maximum 
activity of the enzyme. At a greater acidity than P,,=2, a dis- 
turbance of the saccharase is noticed, but even at acidity P,,=6—7 
a strong enzyme formation occurs, which is about 90% of that 
observed under the best conditions of acidity. The saccharase 
content of fresh living yeast is not changed by ten hours’ washing 
with water at 10°. J. F.S. 


Diphenylarsenious Chloride and Cyanide. (Dipheny]l- 
chloroarsine and Diphenylcyanoarsine.) Guitpert T. Morcan 
and DupLtEy CLoetse Vinine (T., 1920, 117, 777—783). 


Organo-derivatives of Bismuth. III. The Preparation 
of Derivatives of Quinquevalent Bismuth. Freprrick 
CHALLENGER and ArcHIBALD Epwin Gopparp (T., 1920, 117, 
762—773). 


Physiological Chemistry. 


Liquid for Determining Specific Gravity of Blood. 
H. Harrripce (Proc. Physiol. Soc., 1920; J. Physiol., 1920, 58, 
Ixxxiii).—Lyle’s golden syrup made up with water to D 1-080 is a 
good substitute for the usual glycerol solution. A few c.c. of 
formalin solution should be added as a preservative. J.C. D. 


The Neutrality of the Blood. W. M. Baytiss (J. Physiol., 
1920, 58, 162—179).—Intravenous injection of acid in sufficient 
quantity to neutralise half the bicarbonate in the blood does not 
increase the hydrogen-ion concentration of the plasma. The chief 
mode of compensation is by increase in pulmonary ventilation, and 
consequent decrease of the carbon dioxide of the blood. Renal 
excretion of acid, and ammonia production in the liver, do not 
appreciably come into play in short experiments. Injected 
alkali is not so readily neutralised. The chief agent in this case 
appears to be excretion of alkaline urine. The proteins of the 
plasma play no perceptible part in the maintenance of neutrality 
between the limits of hydrogen-ion concentration possible in the 
living organism, namely, below 10-* or above 10-" normal. No 
evidence was obtained that either sodium bicarbonate, serum 
proteins, or both together convey carbon dioxide from the tissues 
to the lungs. Thus the only function of the sodium bicarbonate 
in the blood is to regulate the hydrogen-ion concentration, whilst 
under normal conditions the only function of the proteins is to 
give a colloidal osmotic pressure and a moderate degree of viscosity 
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to the plasma. A simple method of determining the hydrogen-ion 


concentration of blood by means of indicators is described. 
J.C. D. 


The Reaction and Carbon Dioxide-carrying Power of 
Blood. I. T. R. Parsons (J. Physiol., 1919, 53, 42—59).—By 
mathematical calculation, it is determined that a system composed 
of carbon dioxide and one other weak acid with a fixed total 
amount of sodium distributed between them has a carbon dioxide 
dissociation curve identical with that of blood. The proteins of 
the blood constitute the second weak acid, which shares with 
carbon dioxide the available sodium. The whole of the combined 
carbon dioxide of the blood is in the form of bicarbonate, but the 
proteins present in the blood confer on it a property which pure 
bicarbonate solution does not possess, namely, that of forming an 
efficient carrier for carbon dioxide. In the blood, the “avyail- 
ability” of the sodium is regulated by the proteins in such a way 
that the carbon dioxide tends to be expelled at lower tensions, so 
that an efficient transport of gas is brought about. 

CuEemIcaL ABSTRACTS. 


The Colloid-free Filtrate of Serum. A. R. Cusnny (J. 
Physiol., 1920, 58, 391—398).—When serum is filtered through 
collodion membranes, the filtrate contains most of the crystalloid 
components in the same proportions as in the original serum. The 


only exceptions are calcium and possibly magnesium, which pass 
the filter in a lower concentration. Therefore the non-colloid con- 
stituents, other than these two elements, are in simple solution in 
serum, whilst part of the calcium and magnesium is probably in 
some form of combination with the proteins. J.C. D. 


Metabolism of Carbohydrates. J. A. Hewirr and J. Prype 
(Proc. Physiol. Soc., 1919; J. Physiol., 1920, 58, Ixv; from 
Physiol. _Abstr., 1920, 5, 79).—Experiments on the stereo 
chemistry of certain carbohydrates in the alimentary canal indicate 
that the a- and B-forms of glucose are not present in a simply 
equilibrated aqueous solution. J. C. D. 


Nitrogenous Equilibrium and Absence of Vitamines. A. 
Descrez and H. Brerry (Compt. rend., 1920, 170, 1209—1211). 
—With a deficiency of vitamines, rats can be kept, for a certain 
time, in nitrogenous equilibrium for varying proportions of 
albumin, fats, and sugars, in a ration supplying sufficient energy. 
The minimum of albumin, fat, or sugar permissible is controlled 
by the chemical nature of the particular class of nutrient, and the 
ratio of the other two classes present. The minimum of nitro- 
genous nutrient necessary is reached when a sugar is present in 
sufficient amount in the ration. W. G. 


Carrotinoids and Fat-soluble Vitamine. L. 8S. PAatmer 
(Science, 1919, 50, 1—2; from Physiol. Abstr., 1920, 5, 92).—The 
author disagrees with Steenbock’s hypothesis as to the identity of 
carrotene and fat-soluble 4. In many cases the relation breaks 
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down, and chickens have been raised to maturity on diets free from 
carotinoids. Further, certain oils (for example, cottonseed oil) 
are rich in carrotinoids, but are destitute of the fat-soluble 
vitamine. J. C D. 


The Behaviour of Basic Bismuth Nitrate towards Dilute 
Acids. P. W. K. Béckmann (Arch. Exp. Path. Pharm., 1916, 80, 
140—146).—Experiments were instituted with the object of ascer- 
taining whether basic bismuth nitrate is capable of neutralising 
acids. To nitric acid of known concentration, basic bismuth nitrate 
was added in excess and shaken for a couple of days at 18°. The 
bismuth, as well as the total acid content of the filtrate, was then 
estimated. On the assumption that the bismuth was present in 
the filtrate as the normal salt, the free acid was calculated by 
difference. The H-ion concentration of the above filtrates was also 
determined colorimetrically. From the results obtained, it was 
concluded that at an acidity similar to that which prevails in the 
stomach, basic bismuth nitrate does not possess any neutralising 
capacity. S. 8. Z. 


The Effect of Injection of Guanidine on the Creatine- 
content of Muscle. G. M. Wisnarr (J. Physiol., 1920, 53, 
440—445).—Intravenous or subcutaneous injections of inorganic 
salts of guanidine cause an increase in the creatine content of 
muscles. The bearing of this observation on the theories of 
creatine formation is discussed. J.C. D. 


The Formation of Adrenaline. F. Knoop (Ber., 1920, 53, 
[B), 716—718).—A further contribution to the controversy with 
regard to the mode of formation of adrenaline in the organism 
(compare Rosenmund and Dornsaft, this vol., i, 56, 327; Knoop, 


this vol., i, 161). H. W. 


The Chemical Nature of the Bee's Poison. Ferrpinanp 
Fiury (Arch. Expt. Path. Pharm., 1920, 85, 319—339).—The 
author carried out some investigations on the protein-free poison 
isolated by Langer from the poison sac of the bee. It was found 
that the principle was a base of complicated constitution. By 
means of digestive processes, a considerable fraction of a lipoid 
nature was obtained from it. The following were the products of 
hydrolysis with hydrochloric acid: (1) a ring compound of the 
indole series; (2) choline; (3) glycerol; (4) phosphoric acid; 
(5) palmitic acid; (6) a high molecular, non-crystallisable, un- 
saturated fatty acid; (7) a volatile fatty acid, presumably butyric 
acid; (8) and a nitrogen-free fraction. The latter fraction was 
found to be the pharmacologically active principle of the bee’s 
poison. According to the method of isolation, it can be obtained 
either as a neutral compound sparingly soluble in water or as an 
acid soluble in water. The author expresses the opinion that the 
bee’s poison in the natural secretion is present as a complex 
compound in combination with lecithin and a basic fraction. 

8. S. Z. 
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The Nature of Excreted Arsenious and Arsenic Acids, 
Gore Joacuimoctiu (Arch. Exp. Path. Pharm., 1916, 80, 8—24), 
—The author shows that, on adding sodium arsenite to weakly 
alkaline urine and extracting it with alcohol, arsenic can be estab- 
lished both in the alcohol and in the residue. He therefore main- 
tains that Salkowski is not justified in concluding that the arsenic 
found in an alcoholic extract of urine is of an organic nature. The 
author further criticises the various methods employed for the 
estimation of arsenic acid in the presence of arsenious acid, and 
considers that results obtained by such methods are not valid. 
He shows, on the other hand, that by means of electrolysis in 
alkaline solution, arsenious acid can be established with certainty 
in the presence of arsenic acid. Employing this method, he 
demonstrates that by injecting subcutaneously arsenic acid in dogs, 
at least 16% of the arsenic is excreted in the urine as arsenious 
acid. S. 8. Z. 


The Nature of Excreted Arsenious and Arsenic Acids. 
E. Satxowskr (Arch. Exp. Path. Pharm., 1916, 80, 231—235, 
319—320) ; G. Joacutmociu (ibid., 317—318).—Polemical in refer- 
ence to Joachimoglu’s criticisms (see preceding abstract) on 
Salkowski’s earlier work. 8. 8. Z. 


Influence of Adsorbent (especially Colloidal) Substances 
on the Separation of Uric Acid and its Salts from Super- 
saturated Solution. Ruportr Konter (Z. klin. Med., 1919, 88, 
14; Zentr. Biochem. Biophys., 21, 354—355).—In connexion with 
the work of Marc and with reference to the observations of Licht- 
witz, the author has studied the influence of colloidal and other 
adsorbent substances on the separation of urates from super- 
saturated solutions. The conclusions deduced by Marc are essenti- 
ally applicable to uric acid, but the retarding action is relatively 
small. This action applies only to the beginning of the separation 
and varies in a parallel manner with the adsorbability ; its magni- 
tude depends on the amount of substance which is added and the 
reciprocal value of the degree of supersaturation. The insignif- 
cance of this effect is explained by the fact that uric acid in solu- 
tion (also its salts) has such a pronounced tendency towards super- 
saturation that the influence of the colloid has little relative value. 
Contrary to the view of Lichtwitz, the author does not, therefore, 
attach much importance to the action of colloids in holding crystal- 
loids in solution in the urine and other fluids of animal origin. 
Colloids are superfluous, or at least of secondary importance, in so 
far as an explanation of the great solubility of uric acid in fluids 
of animal origin is concerned. CuemicaL ABSTRACTS. 


The Elimination of Taurine Administered to Man. 
Cart L. A. Scumipr and E. G. Auxien (J. Biol. Chem., 1920, 
42, 55—58).—Estimations of neutral sulphur and aminoacid 
nitrogen in the urine of an individual to whom had been give 
10 grams of taurine per os show a close agreement, which indicates 
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that taurine is not eliminated as taurocarbamic acid (Salkowski, 
this Journ., 1872, 1033; 1874, 1129). Administration of taurine in 
large doses does not result in any marked changes in the excretion 
of urea and ammonia. J.C. D. 


Excretion of Quinine in the Urine. M. NIsrensreIn 
(Extract from Observations on Malaria, War Office, 1919, pp. 
1—79).—See this vol., ii, 456. 


Presence of True Mucin in Certain Urines. Cu. 0. 
GuittauMIN (J. Pharm. Chim., 1920, [vii], 21, 337—342).—The 
author has detected the presence of mucin in two samples of urine, 
both of which were distinctly acid in reaction. W. P. &. 


Urochrome. J. Me.iansy and C. J. Tuomas (Proc. Physiol. 
Soc., 1920; J. Physiol., 1920, 53, xevii).—The pigment of urine is 
readily absorbed by animal charcoal of good quality. After wash- 
ing the charcoal with warm water to remove traces of other urinary 
constituents, the pigment is removed with 50% alcohol containing 
0'5% sodium hydroxide. After neutralisation with sulphuric acid, 
the fluid is concentrated, and the greater part of the sodium 
sulphate removed by crystallisation. From the aqueous solution, 
the pigment is precipitated by alcohol, washed with ether, and 
dried in a vacuum. The pigment may be purified further by 
repeated reprecipitation. It is a brown, amorphous powder, very 
soluble in water, but insoluble in the usual organic solvents. It 
shows no characteristic absorption bands. The aqueous solution 
slowly dialyses through parchment. No definite evidence of its 
metabolic significance has yet been obtained, but its excretion is 
roughly parallel with that of creatinine. J.C, D. 


Physiological Radioactivity. H. ZwaarpremakeErR (J. Physiol., 
1920, 58, 273—289. Compare A., 1917, i, 241).—In a large 
number of systems, the potassium ion may, as regards function, 
be replaced by all the other radioactive elements, the heavy ones 
as well as the light ones, provided the doses are equiradioactive. 

When applied simultaneously, the substances emitting a-rays and 
those emitting B-rays are reciprocally antagonistic. 

Potassium is (as a bearer of physiological radioactivity) for 
many cells a stimulus, which can restore and sustain function when 
it is brought in contact with the surface of the cells as a free, 
diffusible ion in the circulating fluid. A free radioactive radiation 
can take the place of potassium when previously the potassium is 
omitted from the circulation. J.C. D. 


The Theory of Narcosis. E. von Knarri-Lenz (Arch, Exp: 
Path. Pharm., 1919, 84, 66—88).—The surface tension against air 
and paraffin, and the partition coefficient in oil and water of the 
aqueous solution of various narcotics were determined at 10°, 20°, 
and 30°. The alterations in the surface tension, both against air 
and paraflin, at the different temperatures were not proportional 
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to the narcotic potency. A better agreement could be established 
between the partition coefficient and the narcotic potency, and the 
author therefore maintains that Traube’s objections to the lipoid 
theory of narcosis are not justified. The influence of the vapour 
of volatile narcotics on jellies was also studied, and it was found, 
in contradistinction to Traube’s results, that not only do the 
vapours not promote imbibition, but they produce the opposite 
effect. 8. 8. Z. 


Relation between Chemical Constitution and Physio- 
logical Action in Local Anesthetics. I. Homologues of 
Procaine. Oiver Kamm (J. Amer. Chem. Soc., 1920, 42, 
1030—1033).—See this vol., i, 482. 


Carbon Monoxide in Tobacco Smoke. UH. Harrrincr 
(Proc. Physiol. Soc., 1920; J. Phystol., 1920, 58, lxxxii).—The 
positive results indicate the possibility of there being in a heavy 
smoker a condition of chronic carbon monoxide poisoning. 


J.C. D. 


Toxicity of Some Inorganic Substances to Parameecium. 
N. McCuietanp and R. A. Perers (Proc. Physiol. Soc., 1919; J. 
Physiol., 1919, 58, xii).—There is a slight suggestion of a periodic 
rise and fall in toxicity with increase in molecular weight; thus 
vanadium—manganese—iron—nickel—cobalt—calcium, also __ silver- 
cadmium-—tin—mercury-thallium(ic)—lead, seem to form such a 
series. The most toxic metals are bivalent. J. C. D. 


Chemical Constitution and Physiological Action. The 
Toxicity of some Organic Metal Derivatives and some 
other Organic Substances. N. McCrecanp and R. A. Perers 
(J. Physiol., 1919, 53, xv).—The relation of chemical constitution 
to physiological action was tested by toxicity tests on Paramoecia. 
These preliminary experiments indicate that primary compounds 
are less toxic than secondary, that aliphatic compounds are less 
toxic than aromatic, and that arsenic compounds are less toxic than 
those of antimony. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Fermentation Characteristics of certain Pentose- 
destroying Bacteria. E. B. Frep, W. H. Pererson, and AupREY 
Davenport (J. Biol. Chem., 1920, 42, 175—189).—The average 
limit of growth in the yeast-water medium was approximately 
Pu 3°6 to 4:0 in the case of xylose, dextrose, galactose, sucrose, 
levulose, and lactose. Mannitol was decomposed more slowly, and 
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gave a limit of about p, 4°3. Acidity measurements and observa- 
tion of the volume of gas liberated give no idea of the amount of 
carbohydrate fermented. The pentose sugars, arabinose and xylose, 
form on fermentation more than 20% of normal acid, divided into 
almost equal amounts of lactic acid and acetic acid. Rhamnose 
is not attacked by these organisms. The aldo-hexoses, dextrose 
and galactose, yield acetic acid, lactic acid, and ethyl alcohol, but 
the acid formation is small as compared with that observed in the 
fermentation of the pentose sugars. Mannose ferments more 
dowly than either dextrose or galactose, and yields nearly equal 
quantities of volatile and non-volatile acids. The ketone sugar, 
levulose, is rapidly reduced by the pentose-fermenting organisms 
to form mannitol, volatile and non-volatile acids and carbon 
dioxide being formed at the same time. The chief disaccharides 
are all fermented, but never completely. Raffinose and melizitose 
are not attacked. A number of other substances were examined. 
Mannitol, glycerol, salicin, and xylan are slowly decomposed ; 
esculin, starch, inulin, cellulose, succinic, tartaric, and citric acids 
are not attacked, whilst pyruvic, lactic, and malic acids ferment, 
giving rise to closely related acids. J. C. D. 


Sensitiveness of Yeast Fermentation to the P, Value. 
H. von Evuter and 8. Heinrze (Arkiv. Kem. Min. Geol., 1917, 7, 
No. 21, 1—21).—The fermentation of sucrose and dextrose by 
yeast has been investigated at 28° in the presence of hydrochloric 
acid of varying concentrations with the object of ascertaining the 
dependence of the rate of fermentation on the /’,, value of the solu- 
tion. The P, value was determined by Soérensen’s indicator 
method, and the velocity of fermentation by direct measurement of 
the volume of carbon dioxide evolved in a given time by 200 yeast 
cells. All experiments were carried out at 28°. The maximum 
velocity of fermentation lies at ?,,=5, and this is also found when 
yeast-water or asparagine is added to the fermentation mixture, 
although in these cases the velocity is very much greater than in 
solutions which contain no absorbable nitrogen compound. The 
relative maximum velocities, expressed in c.c. of carbon dioxide 
evolved per hour, are: solutions without added nitrogen com- 
pounds, 75 c.c.; solutions with asparagine, 134 c.c.; solutions with 
yeast-water, 187 c.c. Oxalic acid and chromic acid in concentra- 
tions up to 0-025N do not act as yeast poisons, as has been fre- 
quently stated. In solutions of hydrochloric acid up to 0-011, 
the influence of the chlorine ions is unimportant, as also is the 
influence of the non-ionised molecules, but with weak organic acids 
the undissociated molecules play a considerable part. J. F. S. 


Nitrogen of the Cyanogen Group in Fertilisation. R. 
Prrorrt (Atti R. Accad. Lincet, 1920, [v], 29, i, 206—210).—In 
presence of suitable nutrient substances, such as dextrose, potassium 
cyanide in concentrations of the order of 0°05% serves as nitro- 
genous nutriment for micro-organisms of various kinds. 


T. H. P. 
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The Properties of Colloidal Systems. IV. Reversible 
Gelation in Living Protoplasm. W. M. Bayuiss (Proc. Roy, 
Soc., 1920, [B], 91, 196—201)—By means of suitable optical 
arrangements giving an intense dark-ground illumination, it js 
possible to see that the apparently clear pseudopodia of Amoeba 
are filled with numerous very minute particles in Brownian move. 
ment. This affords further evidence of the hydrosol nature of 
simple protoplasm. By suitable electrical stimulation, this sol can 
be reversibly changed into the gel state, the change being shown 
by the sudden cessation of the Brownian movement, which recom- 
mences when the stimulation is stopped. W. G, 


Formation of Starch in Green Plants. C. Ravenna (diti 
R. Accad. Lincei, 1920, [v], 29, i, 148—150).—Polemical. 
a ee 


Hydration Effects of Amino-compounds. D. T. MacDoveat 
and H. A. Spoenr (Proc. Soc. Expt. Biol. Med., 1919, 17, 33-—36; 
from Physiol. Abstr., 1920, 5, 102).—Experiments made on the 
swelling of agar and plant gums in solutions of amino-acids, both 
in the presence and absence of proteins, show that when the amino- 
acid is one which dissociates strongly, the swelling is less than in 
water. The reverse also holds. The concentration of hydrogen 
ions is not the only factor. J. C. D. 


Distribution of certain Chemical Constants of Wood over 
its Proximate Constituents. W.H. Dore (J. Ind. Eng. Chem., 
1920, 12, 472—476).—About one-half of the furfuraldehyde- 
yielding groups in redwood (Sequoia sempervirens) is associated 
with the cellulose, and only a small amount with the lignin. The 
acetic acid-yielding groups are associated with the cellulose and to 
a small extent with the lignin, whilst the methoxy-groups are 
associated entirely with the lignin. W. P. S. 


Caltha palustris. E. Poursson (Arch. Exp. Path. Pharm., 1916, 
80, 173—183).—The chemical nature of the active principle of 
Caltha palustris (marsh marigold) was investigated. On distilling 
the aqueous extract of the fresh plant with sodium carbonate in 
steam, only ammonia was obtained. The author then had recourse 
to the potassium bismuth iodide method of precipitation employed 
by Jahns. The only base obtained in this way was choline. By pre 
cipitating the extract with phosphotungstic acid and examining 
the various fractions again, only choline was established. The 
author concludes that the traces of alkaloids and alkaloidal sub- 
stances previously observed in extracts of Caltha palustris were 
choline. S. 8. Z. 


Fat-soluble Vitamine. VI. The Extractability of the 
Fat-soluble Vitamine from Carrots, Lucerne, and Yellow 
Corn by Fat Solvents. H. Sreenpock and P. W. Boutwett 
[with Marrana T. Sexi and E. G. Gross] (J. Biol. Chem., 1920, 
42, 131—152).—-Fat solvents, such as ether, chloroform, and 
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carbon disulphide, remove little or none of the fat-soluble accessory 
factor from carrots; alcohol and benzene, however, remove consider- 
able amounts. Ether, benzene, and alcohol all removed a con- 
siderable proportion of the vitamine from lucerne. The superiority 
of alcohol as an extracting fluid is also demonstrated in the 
examination of yellow maize. The vitamine extracted from lucerne 
with alcohol resists hydrolysis with alcoholic potassium hydr- 
oxide in the cold, and can be recovered in the carrotene fraction of 
the unsaponifiable matter. The xanthophyll fraction is practically 
inactive. J. C. D. 


Occurrence and Reactions of Anthocyanin Colouring 
Matters of the Beet-red Group. Ferpinanp Kryz (Oesterr. 
Chem. Zeit., 1920, 28, 55—56)—Members of the beet-red group 
of anthocyanins (Weigert, A., 1896, i, 387; Hilger and Mai, zbid., 
496) occur in the skins of fuchsia and cacti berries, and in the 
petals of scarlet cactus blooms. Fuchsia anthocyanin is insoluble 
in ether, chloroform, carbon disulphide, and amyl alcohol, but 
gives a carmine solution in acidified acetone or amyl alcohol. 
Potassium hydroxide or ammonia produces the characteristic yellow 
coloration, which becomes reddish with excess; organic acids or 
concentrated hydrochloric or sulphuric acid, a_blackberry-red 
coloration, not destroyed by heat; nitric acid, a red coloration, 
yellow on warming; sodium carbonate, a dirty reddish-yellow 
coloration, bright yellow on warming; sodium hydrogen carbonate, 
a blue coloration, green on warming; mercuric chloride, sodium 
hydrogen sulphite, or bleaching powder, a light yellow coloration. 
Cactus bloom anthocyanin is soluble in water, methyl, ethyl, and 
acidified amyl alcohols, and in glycerol, but insoluble in ether, 
chloroform, and carbon disulphide. The details given in regard 
to the effect of reagents on it are very similar, except that the last- 
mentioned reagents cause decolorisation, slowly at the ordinary 
temperature, immediately on warming. The colouring matter from 
red beet also gives these reactions, and is soluble in cold acetone. 
Wing cactus blooms apparently contain two anthocyanins, because 
the reddish-yellow extract obtained with hot acetone exhibits slight 
differences from the above products, whilst the red aqueous solution 
of the residue gives all the above reactions. J. K. 


Proteins from the Georgia Velvet Bean, Stizolobium 
Deeringianum. Cart O. Jouns and Henry C. Warerman (J. 
Biol. Chem., 1920, 42, 59 —-69).—The Georgia velvet bean contains 
23°6% of protein (N x 6°25). About 15% of protein is extracted by 
a 3% aqueous sodium chloride. By fractional precipitation with 
ammonium sulphate, and by subsequent purification of the fractions, 
two globulins, designated a and 8, may be separated, in yields of 
of about 3 and 1°25% respectively. An albumin may also be isolated 
m yields of about 0°75%. When analysed by Van Slyke’s method, 
the three proteins show marked differences. There is apparently no 
tryptophan in the #-globulin. 


i. 516 ABSTRACTS OF CHEMICAL PAPERS. 


Exosmosis of Acid Principles and Sugars from the 
Orange. G. Anpr& (Compt. rend., 1920, 170, 1199—1201)— 
During exosmosis, the ratio of the citric acid to the total sugars, 
reducing and non-reducing, which have diffused out remains con- 
stant. Similarly, the ratio of sucrose to reducing sugars is fairly 
constant, but in considering this ratio it must be remembered that 


inversion of a portion of the sucrose occurs during exosmosis. 
W. G. 


The Proteins of Green Leaves. I. Spinach Leaves. 
Tuomas B. Osporne and Atrrep J. WAKEMAN [with Cuartes §. 
LEAVENWORTH and Owen L. Nowan] (/. Biol. Chem., 1920, 
42, 1—26).—By diluting the thoroughly ground leaves with 
one or two volumes of water and centrifugalising the extract 
at high speed, a solution of leaf proteins may be obtained. 
From this, impure protein substances may be precipitated by the 
addition of alcohol. This fraction is considerably purified from 
pigments and other substances by extraction with alcohol and ester, 
yielding a nearly colourless product containing about 14% of 
nitrogen, calculated on the ash free substance. At least 40% of 
the total nitrogen of spinach leaves is contained in colloidal protein; 
about one-third in substances which are soluble in water; and a 
comparatively small part in chlorophyll, phosphatides, and, pre- 
sumably, nucleic acid. There are reasons for believing that certain 
of the constituents of the cell exist normally in the form of com- 


plexes. Examination of spinach leaves dried by warm air below 
60° showed that their composition closely resembles that of the 
fresh leaves. 

It is possible that the protein of the spinach leaves is in some 
form of combination with a substance of a pentosan nature, but 
confirmation of this has not yet been obtained. J. C. D. 


Action of Hydrogen Cyanide on the Organism of Plants. 
JuLes Stoxtasa (Compt. rend., 1920, 170, 1404—1407).—Micro- 
organisms offer a considerable resistance to hydrogen cyanide. 
Exposure to an atmosphere containing 2% by volume of this gas 
for twenty-four hours at 13—-14° only slackened the development 
without stopping it in the case of B. subtilis and B. mesentericus 
vulgatus and certain phycomycetes. Tilletia tritici was, however, 
completely. destroyed by exposure to such a concentration for 
twenty-four hours at 16°. Such an exposure in no way injured 
the germination of wheat, barley, or beetroot seeds, provided the 
seeds were freely exposed to the air for three days and stirred 
frequently before germination. W. G. 
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Organic Chemistry. 


Polymerisation. H. Sraupincer (Ber, 1920, 53, (Bj, 
1073—1085).—During recent years there has been a noticeable 
tendency to formulate polymerisation products as molecular com- 
pounds in which the individual portions are united by means of 
partial valencies. In the author’s opinion, this tendency is to be 
deprecated, since, in the present state of our knowledge, such 
compounds can be represented by normal valency formule. 

Polymerisation processes are defined as those in which two or 
more molecules unite to form a product of the same composition, 
but greater molecular weight. Two types of product are to be 
distinguished: (1) “true” polymerisation products, in which the 
atoms are united in the same manner as in the unimolecular com- 
pound (hexaphenylethane from triphenylmethyl, paraldehyde from 
acetaldehyde, etc.), and (2) “condensed” polymerisation products, 
in which a more or less atomic displacement has occurred (aldol 
polymerisation, benzoin formation, etc.). The first case only is 
discussed in the present communication. Polymerisation occurs 
with substances containing an unsaturated atom, or, more gener- 
ally, with those which have an unsaturated linking, in which case 
rings containing 4, 6, or 8 atoms are formed, or else a product of 
very high molecular weight. It appears impossible at present to 
predict the direction in which action will take place. On the 
other hand, more general information is available on the stability 
of polymerides and their tendency towards depolymerisation. 
4-Atom rings are generally less stable than those with 6 atoms, 
as is to be expected from Baeyer’s strain theory. Heterocyclic 
four-membered rings are usually less stable than cyclobutane deriv- 
atives. The permanence of the latter, however, is greatly modified 
by substitution, and can be greatly weakened by the introduction 
of phenyl or carbonyl groups. The six-membered rings, particu- 
larly those which are isocyclic, are relatively stable, though fission 
occurs more frequently with heterocyclic systems. The possibility 
of smooth depolymerisation to the unimolecular substance depends, 
not only on the temperature of decomposition of the polymeride, 
but also on the stability of the simpler compound. 

In the light of these general considerations, the literature of 
the formation of four-, six-, and eight-membered rings is critically 
reviewed, and it is shown that all known stable polymerisation 
products can be expressed by formule with normal valencies. For 
the highly complex products, such as paraformaldehyde, the 


2 , 
formula .. . C-0-C: ...CO-C-O ... is proposed. Possible 
objection might be raised that free valencies are thus left at either 
end of the carbon chain; this would, however, only indicate the 
presence of two unsaturated positions in a highly complex molecule, 
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which would consequently be far less reactive than the simpler 
molecule. This accords well with the experimentally established 
fact that such polymerides are in general much less active than 
the simple substances, with which, however, they usually have 
certain actions in common. H. W. 


Partial Condensation of Natural Gas at Liquid Air 
Temperatures and a Curious Effect Observed with the 
Nitrogen which Dissolves in the Condensate. Joun Sarrerty 
(Trans. Roy. Soc. Canada, 1919, 18, iii, 109—121).—Methods for 
the preliminary separation of natural gas by condensation are 
described. Sudden solution and expulsion of nitrogen by liquid 


methane occurred. [See J. Soc. Chem. Ind., 1920, 539a.] 
J. R. P. 


The Oxidation of Paraffins. Ap. Grin [with E. Usricn and 
Tu. Wirtx] (Ber., 1920, 53, [B], 987—996).—The recent publi- 
cation of Kelber (this vol., i, 280) has induced the author to place 
on record some of the results obtained by himself. 

Under suitable conditions, pure paraffins, or mixtures such as 
vaselin or petroleum, are readily oxidised to fatty acids by air 
or even by gaseous mixtures containing as little as 1% of oxygen. 
The statements by various authors that the process can be catalytic- 
ally accelerated by suitable oxygen carriers are, in general, 
erroneous, and depend, in part at any rate, on insufficiently 
extended analyses of the products. Thus a series of experiments 
carried out with a paraffin, m. p. 52°, at 160° showed that metallic 
oxides, such as lime and barium oxide, salts with an alkaline reac- 
tion, and certain neutral substances, such as carbon and fuller’s 
earth, are particularly harmful, whilst acidic substances, such as 
stearic acid, are, according to the properties of the hydrocarbon 
used, either helpful or at any rate not markedly inhibitive. If 
the conditions of reaction are not carefully chosqan, one carbon 
atom after another of the intermediate products can be oxidised 
away, and the whole series of acids from those of high molecular 
weight to the volatile acids, and ultimately to formic acid or 
carbon dioxide, may be obtained. Particularly when oxygen is 
used, the action is likely to lead to violent explosions, due to the 
intermediate formation of peroxides. 

The products of oxidation differ not only quantitatively, but 
also qualitatively, according to the conditions of experiment. The 
most interesting observation is that, when the conditions are not 
too vigorous, the product consists of mixtures of waxes with more 
or less free acid, alcohols, and some unsaponifiable matter. The 
composition of the mixture of acids depends entirely on factors, 
such as temperature, duration of action, etc., and may consist 
mainly of the series C,, to Cy» or higher, or of such in which Cy 
to C,, or C,; predominate. Hydroxy-fatty acids are also formed, 
and are present partly in the form of esters or estolides, whilst 
unsaturated acids, probably derived from the hydroxy-acids by 
loss of water, are also found. The unsaponifiable matter consists 
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to a small extent of unchanged paraffin, but chiefly of higher 
alcohols with some carbonyl compounds. The separation of these 
roducts is a matter of difficulty, since the usual qualitative and 
quantitative carbony! reactions are not trustworthy with substances 
of high molecular weight. Removal of the carbonyl derivatives is 
most readily effected indirectly by reducing them to alcohols by 
sodium and amyl alcohol, and their amount can be indirectly 
estimated by determining the hydroxyl number of the product 
before and after such treatment. They appear to consist of a 
mixture of aldehydes with certain amounts of ketones. 

The results so far obtained do not permit any definite conclusion 
to be drawn with regard to the course of the oxidation; it would 
appear, however, that molecular oxygen attacks the carbon chain 
at a greater distance from the methyl group than is to be expected 
from analogous processes. H. W. 


Fatty Acids Obtained by the Oxidation of Paraffins. 
Franz Fiscner and WILHELM ScHNEIDER (Ber., 1920, 53, [B|, 
922—925).—Pure paraffin or crude expressed paraffin is heated 
with dilute sodium carbonate solution in a steel autoclave at about 
170°, whilst simultaneously compressed air is pumped through the 
mixture. The paraffins are considerably more rapidly oxidised 
under these conditions than at atmospheric pressure, and the yield 
of fatty acids is as high as 90% of the paraffin used. The rate of 
reaction depends on the temperature in the usual manner, and is 
proportional to the pressure of the air. lron, manganese, and 
copper have approximately equal catalytic effects, but the other 
substances investigated are less active, possibly in part owing ta 
the catalytic activity of the steel walls of the autoclave. Under 
the same conditions, the quantity of fatty acids produced per 
hour is, within limits, proportional to the amount of paraffin, but 
the highest yields per given time are best obtained by working so as 
to secure complete neutralisation of the sodium carbonate solution 
rather than complete utilisation of the paraffin. Examination of 
the fatty acids, which are purified in the usual manner, shows that 
they are true, monobasic fatty acids, the density of which is less 
than unity, and that they dissolve completely in light petroleum ; 
unlike the more common members, however, they contain an uneven 
number of carbon atoms. The following have been definitely 
characterised: C,g)H,,0., m. p. 65—66°; C,,H;,0., m. p. 58—59°; 
Ci5H 05, m. p. 50—51°; C,,H.,0., m. p. 38°. 

Reexamination of a patented process for the oxidation of 
parafin by blowing air through the substance heated at 135—145° 
in an iron vessel in the absence of water shows that the actual 
products are the acid anhydrides, which can be separated from 
unaltered paraffin by taking advantage of the insolubility of the 
latter in acetone. H. W. 


The Constitution of the Mercury Compounds of Carbon 
Monoxide and of Ethylene. Witnetm Mancnor (Ber., 1920, 
53, [B], 984—987).—The author’s experiments (the full details 
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of which will be published elsewhere) lead him to the conclusion 
that the ethylene compounds mentioned in the title are to be 
regarded as additive products of ethylene and basic mercury salt, 
C,H,,Hg(OH)X, and not as structural compounds, as formulated 
by Schoeller, Schrauth, and Essers (A., 1913, i, 1162; this vol., 
i, 225). The close similarity between these substances and those 
given by carbon monoxide indicates a similar structure for the 
latter also. This conclusion is supported by the fact that methy! 
acetatomercuriformate yields carbon monoxide, mercury iodide, 
and mercury acetate when heated with methyl iodide at 100°, 
whereas, according to the structural formulation, mercuric iodide 
and methyl acetate would be expected; similarly, ethyl chloro- 
mercuriformate and n-propyl iodide yield carbon monoxide and 
mercury haloid without a trace of methyl butyrate. Reaction 
appears to occur in accordance with the equation 
CO,Hg(OEt)Cl + RI=CO + HgClI + R-OEt. 

The mercury derivatives obtained by Schoeller and Schrauth by 
the action of ethylene on an alcoholic solution of mercury acetate 
behave similarly to those prepared in aqueous solution and also 
to the carbon monoxide compounds; in particular, they are 
extremely readily decomposed by halogen acids, with liberation of 
ethylene, whilst the latter is also evolved when they are treated 
with alkyl iodides. Their constitution may therefore be expressed 
by the formula C,H,,Hg(OEt)X. H. W. 


Preparation of Dimethylbutadiene. FArBeNFraBRIKEN VorRY. 
F. Bayer & Co. (D.R.-P. 319505; from Chem. Zentr., 1920, 
ii, 776).—Pinacone chlorohydrin is treated with hydroxyl-free sub- 
stances which can combine with acids, such as ammonia or organic 
bases. Thus, when it is distilled with dimethylaniline, a mixture 
of water and dimethylbutadiene passes over between 60° and 80°. 

H. W. 


Production of True Acetylenic Hydrocarbons from epi- 
Dibromhydrin. R. Lespizau and Boureuet (Compt. rend., 1920, 
170, 1584—-1586).—epiDibromohydrin, CH,Br-CBr:CHBr, reacts in 
the cold with mixed magnesium derivatives to give compounds of the 
type CH,:CBr-CH,R, which, when acted on by alcoholic potassium 
hydroxide, lose the elements of hydrogen bromide, giving an 
acetylenic hydrocarbon, but the action is complicated by the 
tendency of the triple linking to migrate. A better method is to 
prepare a tribromide from the compound, CH,:CBr-CH,R, and 
then act on this with sodium ethoxide, the product being 
CHBr:CBr-CH,R, which, when acted on by zine in alcoholic solw 
tion, gives the required acetylenic hydrocarbon, CH:C-CH,R. 
Thus epidibromohydrin condenses with magnesium ethy! bromide to 
give B-bromopentene, b. p. 107—108°, Dj 1:277. This compound 
unites with bromine to give aB8-tribromopentane, b. p. 108—109°, 
17 mm., D} 2:03, which with sodium ethoxide yields a8-dibromo- 
pentene, b. p. 66—67°/19 mm., D? 1:73. This compound, when 
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treated in alcoholic solution with zinc, gives A*-pentinene, 


CHiC-CH,*CH,*CHs. W. G. 


Production of Chloropicrin. Kenngepy Josepn Previrh 
Orton and (Str) Witttam Jackson Pope (Brit. Pat. 142878).— 
Chloropicrin is obtained by the action of chlorine in presence of 
water on picric acid or other suitable nitrophenol, a sufficient 
amount of alkali, preferably sodium hydroxide or carbonate, being 
added either before or during the reaction to dissolve the nitro- 
compound and neutralise the acid produced according to the 
equation C,H.(NO.),*OH + 11Cl,+5H,O = 3CCl,-NO, + 13HCl + 
3CO,. For example, 1 part of picric acid may be dissolved in a 
solution of 2°975 parts of sodium hydroxide in 50 parts of water, 
and, after cooling to 2—4°, whereby sodium picrate separates in 
small crystals, a slow, intermittent stream of chlorine is led in 
until the colour of the solution is discharged. The chloropicrin 
separates as an almost colourless oil, and amounts to 180—190% 
of the weight of picric acid taken. G. F. M. 


The Effect of Reducing Agents on Tetranitromethane, 
and a Rapid Method of Estimation. ArLeen BAaILLiz, 
ALEXANDER KILLEN Macsern, and Noran Irene Maxwetu (T., 
1920, 117, 880—884). 


Corrections for Densities of Ethyl Alcohol to 15°5°/15-5°. 
H. Droop Ricumonp (Analyst, 1920, 45, 222).—A table is given 
showing the corrections to be made when the specific gravity is 
determined at temperatures between 10° and 25°, and for a range 
in specific gravity from 0-79 to 0°99. W. PB. &. 


Preparation of Polyhydroxy-alcohols. Oscar Marrer 
(D.R.-P. 299074; from Chem. Zentr., 1920, iv, 14).—The requisite 
halogenated hydrocarbons are hydrolysed by aqueous solutions of 
carbonates or hydrogen carbonates, or mixtures thereof; as the 
reaction proceeds, the used hydrolysing agent is regenerated by 
addition of alkali hydroxide solution. Addition may be made 
periodically or continuously, at will or automatically. When 
using closed vessels, the concentration of the reagent may be main- 
tained uniform during the whole experiment. The rate of reac- 
tion is thereby increased during the whole time, but particularly 
towards the end; concentrated products are obtained and the 
pressure in the vessel is lessened. The preparation of ethylene 
glycol from ethylene chloride and sodium carbonate or hydrogen 
carbonate at 130—140° is cited. H. W. 


A Hydrate of an Oxonium Compound. 0. Maass and 
J. Russert (Trans. Roy. Soc. Canada, 1919, 18, iii, 259—264).— 
A termolecular compound of ethyl ether, hydrogen bromide, and 
water was isolated by the freezing-point curves of the system 
(C\H;).0,HBr and H,O. The formula of the compound was 
found to be (C,H;),.0,HBr,H,O. The catalytic effect of mineral 
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acids in esterification is attributed to their linking the alcohol and 
organic acid in a molecular complex, where opportunity is afforded 
for interchange of radicles. A definite compound of ethyl alcohol 
and ethyl ether-hydrobromide could not be obtained. J. R. P. 


Preparation of Ethylene Oxide. Bapiscue AvNiLin- & 
Sopa-Fasrik (D.R.-P. 299682; from Chem. Zentr., 1920, iv, 16). 
—(i) Bases are added to warm ethylene chlorohydrin or its solu- 
tions. (ii) When bases other than alkalis are used, the order of 
addition of the substances may be changed. Excellent yields of 
ethylene oxide are obtained, whereas ethylene glycol and_poly- 
ethylene glycols are mainly produced when the chlorohydrin is 
added to the warm alkali solution. H. W. 


The Xanthates of Cobalt and Nickel. Marcer Detfpive 
and Louis Compin (Bull. Soc. chim., 1920, [iv], 27, 469—474. 
Compare this vol., i, 536, and Dubsky, A., 1914, ii, 732). 
—These xanthates were prepared by double decomposition 
with alkali xanthates. The nickel salts crystallise much more 
readily than the cobaltic salts, the former being also more stable 
than the latter. As with the dithiocarbamates, there is a tendency 
to get some cobaltous salt along with the cobaltic salt, the tendency 
increasing with the molecular weight. The nickel salts are black, 
the cobaltic salts deep green or black, and the cobaltous salts 
brown. The salts described are cobaltic methylxanthate ; cobaltic 


and nickel ethylxanthates (compare Duhsky, Joc. cit.); cobaltic 
and nickel n-propylzanthates, cobaltic and nickel n-butylxanthates 
and isobutylranthates; cobaltic, cobaltous, and nickel isoamyl- 
xanthates; cobaltic and cobaltous henzylxanthates; cobaltic iso- 
propylzanthate; cobaltic and nickel sec.-butylzanthates; cobaltic 
and cohaltous menthylxanthates. W. G. 


Trimethylsulphonium Compounds. MHitpsecarp BLATTER 
(Monatsh., 1919, 40, 417—429).—The author has prepared a 
number of double compounds formed from _ trimethylsulphine 
chloride, bromide, and iodide with a number of metallic salts. 
Methods are given for the preparation of methyl hydrogen sulphate 
and methyl sulphide. 

Unlike methyl! iodide, methyl chloride combines with difficulty 
with methyl sulphide, this combination not being aided materially 
by addition of zine chloride or cadmium chloride, although the 
formation of double sulphinium compounds from metallic salt, 
sulphide, and alkyl haloid often proceeds considerably more readily 
than the union of sulphide and alkyl haloid alone. For the pre 
paration of the other double chlorides, use was made, therefore, 
of trimethylsulphine chloride previously obtained. 

Trimethylsulphine chloride is best obtained by treating an 
aqueous solution of the corresponding iodide with silver chloride; 
it decomposes at 100°, and has m. p. 100—117°. 

Bistrimethylsulphine cupric chloride, (SMe,)oCuCl,, forms orange 
yellow crystals, which soften and turn black at 180° and melt com- 
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pletely at 190°. Bistrimethylsul phine zine chloride, (SMes).ZnCl,, 
white, non-hygroscopic crystals, m. p. 208°. Trimethylsulphine 
cadmium chloride, SMe,;CdCl;, white, non-hygroscopic needles or 
fan-like aggregates, subliming slightly, but not melting, at 430°. 
Bistrimethylsulphine manganous chloride, (SMes)oMnCl,, pale 
yellow, non-hygroscopic crystals, remaining unchanged at 300°. 
Trimethylsulphime ferrous chloride, SMe,FeCl,, m. p. (impure?) 
190°. Trimethylsulphine ferric chloride, SMe,FeCl,, pale 
yellowish-brown crystals, softening at 240°, m. p. 250°. Tr- 
methylsulphine bismuth chloride (1), SMe;BiCl, (?), white, crystal- 
line precipitate. TJ'rimethylsulphine stannic chloride, SMe,SnCl,, 
white precipitate, unmelted at 300°. 

Trimethylsulphine bromide (compare Cahours, this Journ., 1875, 
1181; 1876, i, 696; Carrara, A., 1892, 1422), readily obtained from 
the iodide and silver bromide, forms colourless, transparent, deli- 
quescent plates, and begins to melt at 184° and volatilises com- 
pletely at 189°. With copper bromide in methyl-alcoholic solution, 
it gives a deep violet precipitate, m. p. 184—-185°. Bistrimethyl- 
sulphine zine bromide, (SMes).ZnBr,, forms white, non-hygroscopic 
crystals, m. p. 211—213°. Trimethylsulphine cadmium bromide, 
SMe.CdBr,, white, non-hygroscopic crystals, sinters at about 180°, 
m. p. (frothing) 233—235°. Bustrimethylsulphine bismuth 
bromide, (SMe;).BiBr;, pale yellow precipitate, swells at about 
220°, m. p. 223°. 

Trimethylsulphine iodide has m. p. 184—185° (compare 


Klinger, A., 1878, 128; Strémholm, A., 1900, i, 325). Bistre- 
methylsulphine zine iodide, (SMe,),ZnI,, forms white, non-hygro- 
scopic crystals, m. p. 183° Trimethylsulphine bismuth iodide, 
SMe,Bil,, red salt, not melting at 290° (compare Vanino and 
Mussgnug, A., 1917, a, 196). pe me 


Preparation of 8f’-Dichloroethyl Sulphide. (Sir) Wittiam 
Jackson Pope, CHarLes STANLEY GrsBson, and Henry FLEETWOOD 
THUILLIER (Brit. Pat. 142875).-—88’-Dichloroethyl sulphide is 
obtained in upwards of 90% yield by passing dry ethylene into 
sulphur monochloride heated to, and maintained at, 50—70°, until 
no further absorption occurs. The reaction is facilitated by intro- 
ducing a small proportion of dichloroethyl sulphide into the 
sulphur monochloride before treatment with ethylene. The pro- 
duct is conveniently separated from the sulphur simultaneously 
formed by heating the reaction mixture to 100° and allowing to 
cool, when the sulphur is deposited in crystalline form and the 
supernatant liquid can be poured off. G. F. M. 


88-Dichlorodiethyl Sulphide and certain of its Deriv- 
atives. Witnetm Sreimnxopr, Jutius HEerRoLtp and Josep Stour 
(Ber., 1920, 58, [B], 1007—1012).—88’-Dichlorodiethyl sulphide, 
S(CH,*CH,Cl),, is readily prepared as a colourless oil, b. p. 
108—109°/15 mm. (yield, 83%), by the action of thionyl chloride 
on B8'-dihydroxydiethyl sulphide in the presence of chloroform. 
[It is oxidised by hydrogen peroxide to the corresponding 
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sulphoxide, m. p. 109°, and by potassium permanganate to the 
sulphone, colourless crystals, m. p. 48°, b. p. 179—181° 
14—15 mm. 8-Hydroxydiethyl sulphide, SEt-CH,-CH,-OH, 
b. p. 182—184°, is conveniently obtained by the addition of 
ethylene chlorohydrin to ethyl mercaptan dissolved in a solution 
of sodium in alcohol. It is converted by phosphorus tribromide 
into B-bromodiethyl sulphide, b. p. 83—86°/29 mm. £8!-Dihromo- 
diethyl sulphide, from Bf!-dihydroxydiethyl sulphide and phos 
phorus tribromide, has b. p. 115°5°/1 mm., m. p. 31—34° 
BB'-Dithiocyanodiethyl sulphide is prepared by heating the corre- 
sponding chloride with sodium thiocyanate in acetone solution; it 
forms bright yellow crystals, m. p. 35°. £8!-Dicyanodiethy| 
sulphide could not be prepared, but BA!-dicyanodimethyl sulphide, 
m. p. 47°5°, b. p. 177—178°/22 mm., was obtained by the action 
of potassium sulphide on chloroacetonitrile. Phenyl B-chloroethy! 
sulphide, CH,Cl-CH,*SPh, b. p. 144°5°/26 mm., 245°/atmospheric 
pressure, was prepared from ethylene chlorohydrin and thiophenol 
in the presence of a solution of sodium in ethyl alcohol. H. W. 


Reactions and Derivatives of 8f’-Dichlorodiethyl Sulphide. 
Orecon B. Hetrricn and E. Emmet Rerp (J. Amer. Chem. Soc., 
1920, 42, 1208—1232).—8B’-Dichlorodiethyl sulphovide, 

(CH.Cl-CH,).SO, 
plates, m. p. 109°5°, is obtained by diluting a solution prepared 
by the addition of 8§8'-dichlorodiethyl sulphide to concentrated 
nitric acid at the ordinary temperature. On distillation, even 
under reduced pressure, it is partly decomposed into the sulphide, 
but it is unchanged by boiling water or silver nitrate solution; 
alcoholic sodium hydroxide converts it into dihydrorydiethyl 
sulphoxide, (HO-CH,*CH,),SO, a viscous, oily liquid, easily soluble 
in water. The dichlorocompound apparently has no action on 
the skin, whereas dichlorodiethylsulphone, (CH.Cl*CH,.).S80., 
leaflets, m. p. 56°, b. p. 183°/20 mm., causes blisters and _per- 
sistent sores, and also has a lachrymatory, and a slight sternutatory, 
effect. The physiological activity of these compounds appears to 
be parallel to the extent to which they suffer hydrolysis (compare 
Marshall, 7. Amer. Med. Assoc., 1919, 73, 684), for the sulphone 
reacts partly with boiling aqueous silver nitrate solution. It is 
obtained from the sulphoxide by oxidation with fuming nitric 
acid, potassium permanganate, or, most satisfactorily, a solution 
containing 5—10% of chromic acid and 15—18% of sulphuric acid. 
The sulphone suffers decomposition at 230° when distilled under 
atmospheric pressure. Bf/-Dihydroxydiethylsul phone, 
(HO-CH,°CH.).S0,, 

is a viscous, somewhat deliquescent syrup, b. p. 140—165°/15 mm. 
Condensation products of the sulphide, sulphoxide, and sulphone 
with sodium salts of phenols, thiophenols, alcohols, mercaptans, 
and with aromatic amines have been prepared. Di-8-phenylthiol- 
diethyl sulphide, (SPh-CH.*CH.).8, m. p. 57°5°. Di-B-pheny- 
thioldiethyl sulphoride, (SPh-CH.*CH,).SO, m. p. 121-0°. DiB- 
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phenylthioldiethylsulphone, (SPh°CH,*CH,),SO,, m. p. 104°5°. 
Di-B-phenylsulphinyldiethyl sulphoxide, (SOPh-CH,*CH,),8O, 
m. p. 161°. Di-B-phenylsulphinyldiethylsulphone, 
(SOPh-CH,°CH,),SO,, 
m. p. 164°. Di-B-phenylsulphonyldiethylsulphone, 
(SO,Ph-CH,°CH,),SO,, 
m. p. 235°. Di-B-phenoxydiethyl sulphide, (OPh-CH,°CH,),S, 
m. p. 542°. Di-8-phenoxydiethylsulphone, (OPh*CH,*CH,),SO,, 
m. p. 108°. Di-B-p-tolyloxydiethyl sulphide, 
(C,H,Me-O-CH,°CH,),S8, 
m. p. 78°. D¢-B-p-tolyloxydiethylsulphone, 
(C,H 4Me: O- *CH,° CH,),SO,, 
m. p. 120°. Di-B-o-tolyloxydtethyl sulphide, m. p. 46°5°. Di-B-a- 
naphthoxydiethyl sulphide, (C,jH;-O-CH,°CH,).8, m. p. 94°5°. 
Di-B-B-naphthoxydiethyl sulphide, m. p. 129°. Di-B-B-naphthozy- 
diethylsulphone, (C,)H,-O-CH,*CH,),SO,, m. p. 151% Dvrp- 
vanilloxydiethyl sulphide, [OMe*C,H,(CHO)-O-CH,°CH,}],8, m. p. 
131°5°. Di-B-eugenoxydiethyl sulphide, 
[CH,:-CH-CH,°C,H,(OMe)-CH,°CHsg],8, 
m. p. 113°5°. Di-B-2:4:6-tribromophenorydiethyl sulphide, 
(C,H,Br,0°CH,°CH,),S, 
m. p. 118:5°. Di-B-butylthioldiethyl sulphide, 
(C,H,°S:CH,°CH,),§, 
m. p. 17°5°, b. p. -—eeag Di-B-butylthioldiethyl sulphoaide, 
(C,H,°S- CH,: CH,).SO, m. p. 25°. tes butylthioldiethylsul phone, 
(C,H, S-CH,°CH,),SO., m. p. 73°79, Di- B-butylsul phinyldiethyl 
sulphoxide, (C,Hy*SO-CH,°CH,),SO, m. p. 196°. Di-B-butyl- 
sulphinyldiethylsul phone, (C,H, SO-CH,°CH,),SO,, m. p. 101°. 
~§ B - butylsulphonyldiethylsulphone, (C,H,*SO,*CH,*CH,),80., 
. p. 266°5°. Di-B-ethylthioldiethyl sulphide, (SEt-CH,°CH,),S, 
m. p. 17°, b. p. 173—175°. Dzt-B-ethylthioldiethylsulphone, 
(SEt-CH,° ‘CH, o)o980,, m. p. 64° DzrB-ethylsulphonyldiethyl- 
sulphone, (SO, Et-CH,: *CH,),.SO,, m. p. 223°. Di-B-methylthioldi- 
ethylsulphone, (SMe-CH,*CH,),SO,, m. p. 77°. Di-B-propylthiol- 
diethyl sulphide, (SPr-CH,*CH,),.8, m. p. 27°5°, b. p. 193—195°. 
Di-B-propylthioldiethylsulphone, (SPr-CH, -CH,),8O., m . p. 75°5°. 
Di-B - propylsulphonyldiethylsulphone, (SO,Pr*CH,*CH,.),S0., 
m. p. 254°. Di-B-isobutylthioldiethylsul phone, 
(C,H,°S-CH,°CH,).S80,, 
m. p. 94:2°. Di-B-sec.-butylthioldiethylsul phone, 
(C,H,*S-CH,°CH,),S0,, 
m. p. 15°. DiB-amylthioldiethyl sulphide, (C,H, ,°S*CH,°CH,).8, 
m. p. 20°. Di-B-amylthioldiethylsulphone, (CFE S: pal CH,).80,, 


m. p. 91° 4-Phenyl-1:4-thiazan, NPC! cH: m. p. 


108—111°.  4-Phenyl-1:4-thiazan 4-owide, NP<OEs OH 2>s0, 
m. p. 123°5°. 4-p-Tolyl-1:4-sulphonazan, 


CyH MeN<OH “OHS, 
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m. p. 136°5°. 4-0-TJolyl-1:4-sulphonazan, m. p. 135°. Di-B-acet- 
oxydiethyl sulphide, (OAc*CH,*CH,),8, b. p. 155—156°/20 mm., 
D* 1-132, n®-5 1-4720. Of the compounds, (R-O-CH,°CH,),S, only 
those could be obtained in which R=aromatic radicle. . 

BB’-Di-iododiethyl sulphide, (CH,I-CH,),8, m. p. 55—60°, the 
sulphoxide, (CH,I*CH,),8O, m. p. 104°5°, and the sulphone, 
(CH,I°CH,),.SO,, m. p. 203°, were obtained from the chloro. 
derivatives and sodium iodide. 

A report on the physiological activity of the above compounds, 
which is in general slight, is included in the paper. J.K. 


Ethylene Sulphide, C,H,S. Marcer Devépine (Compt. 
rend., 1920, 171, 36—38).—Chloroethyl thiocyanate is decom- 
posed by an aqueous solution of sodium sulphide, giving sodium 


thiocyanate, sodium chloride, and ethylene sulphide, TES a 
2 


colourless liquid, b. p. 55—56°, D} 1°0368—1-0342, ni 
1°4914—1°49001. The material slowly polymerises spontaneously, 
and very rapidly in the presence of some reagents, to give a white 
solid. With methyl iodide, it gives a crystalline compound having 
all the characteristics of a sulphinium iodide. This iodide with 
silver chloride gives a crystalline chloride, yielding a platinichloride, 


W. G. 


Organic Derivatives of Tellurium. II. Constitution of 
the Dimethyltelluronium Dihaloids. Ricnarp Henry Vernon 
(T., 1920, 117, 889—898). 


Production of Acetic Acid from Paracetaldehyde as the 
Primary Material. Sociirf pes Acierizes & Forces pe Firixy 
(Brit. Pat. 124195).—Paracetaldehyde is directly converted into 
acetic acid by electrolytic oxidation, using a porous cathode, for 
example, gas carbon, and a refractory anode, such as magnetite 
or platinum. The electrolyte consists of 10% sulphuric acid, in 
which the paracetaldehyde dissolves to the extent of 10—15%. 
Any excess is allowed to float on the surface, and dissolves as the 
oxidation proceeds. Oxidation is facilitated by the addition to 
the bath of a small quantity of a salt of a metal capable of 
plurality of degrees of oxidation, such as manganese, cerium, 
molybdenum, or vanadium. A high current density is employed, 
and the acetic acid is allowed to accumulate to a concentration of 
about 40%, when it is separated from the sulphuric acid by 
distillation. G. F. M. 


Manufacture of Ethyl Acetate from Paracetaldehyde as 
the Primary Material. Socifirf pes Acterizs & Forces DE 
Firminy (Brit. Pat. 131600).—By adding to the mixture of acetic 
acid and dilute sulphuric acid produced by the electrolytic oxida 
tion of paracetaldehyde (preceding abstract) a quantity of ethy! 
alcohol equivalent to the acetic acid which it contains, and dis 
tilling the whole on a rectifying apparatus, esterification is effected, 
and pure ethyl acetate distils. The liquid remaining containing 
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sulphuric acid and a little non-esterified acid and alcohol may be 
again employed as a basis for a fresh electrolysis. G. F. M. 


Poly-iodide Compounds of Oxalic Esters. Anron Skrabal 
and ExgonorE Fiacu (Monatsh., 1919, 40, 431—444).—The 
authors have prepared a number of compounds analogous to the 
double compound of potassium periodide and ethyl oxalate (com- ° 
pare Skrabal, A., 1917, i, 378) and differing essentially only in 
degree of stability. These compounds mostly crystallise well and 
always exhibit a dark colour and metallic lustre, which is fre- 
quently combined with pleochroism. They exhibit the characters 
of the poly-iodides, including the tendency to decompose with 
liberation of iodine; the pressure at which such decomposition 
occurs furnishes a measure of the stability. 

Study of the dissociation equilibria of these compounds shows 
that the tendency of the iodides of the alkali metals to form com- 
pounds with iodine and ethyl oxalate increases in passing from 
sodium to potassium and then diminishes in passing to rubidium 
and cesium, ammonium occupying a position near that of 
potassium ; the sodium compound does not correspond in composi- 
tion with the others. Further, a poly-iodide compound with a 
bromide as component is of far lower stability than that with the 
corresponding iodide as component. 

The compounds, which have all been prepared either in aqueous 
solution or in presence of water, apparently belong to the oxonium 
compounds, but it is undecided whether it is the carbonyl or the 
ethereal oxygen atom of the oxalic ester which assumes the 
oxonium valencies. The following compounds are described: 

Compounds of ethyl oxalate: Sodium periodide compound, 

(CgHy904)4,Nal,T,, 
small, reddish-brown crystals. Potassium periodide, 
(C,H90,).,KI,I,, 

small, brown to violet, highly stable crystals (Joc. cit.). Rubidium 
periodide, (CgH,)0,)o,RbI,I,, dark brown crystals with metallic 
lustre. Ammonium periodide, (CgH,O,)o,NH,I,1,, bluish-black 
crystals with metallic lustre, highly stable. Caesium periodide, 
(C,H, O,)o,CsI,I,, shining, dark brown crystals. Potassium per- 
bromide, (CsH,)O,)o,KBr,I,, unstable, shining, golden-brown scales. 
Sodium mercuric periodide, (C,H,,0,),,3Nal,HgI,,I,, reddish-brown 
crystals, readily emitting iodine. Potassium mercuric periodide, 
(C;H,,0,)34KI,HgI,,I,, reddish-brown crystals. Potassium 
cadmium periodide, (C,H, )0,4),6KI,CdI.,I,,, shining, brownish- 
green crystals, readily losing iodine. Potasstum bismuth periodide, 
(C,H,,0,),,3KI,Bil,,I,, reddish-brown powder. In all these com- 
pounds, one molecule of ethyl oxalate corresponds with one atom 
of periodine. 

Compounds of methyl oxalate: Potassium periodide, . 

22 : (C,H,0,).,KI,],, 
shining, bluish-black crystals. Rubidium periodide, 

(C,H,0,)..RbI,I,, 
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dark crystals. In these compounds, one molecule of the methy! ester 
corresponds with two atoms of periodine. 
Compounds of methyl ethyl oxalate: Potassium periodide, 
_(C5Hg04)o,KI,I,, 
brown crystals. Rubidiwm periodide, (C;H,O,)o,RbI,1,, dark 
brown crystals. Ammonium periodide, (C;H,O,)o,NH,I,1,, dark 
blue crystals. 
Compounds of tetraethyl semi-ortho-oxalate: Potassium  per- 
todide, (C\oH905)o,KI,1,, brownish-violet, stable crystals. 
Compounds of tetramethyl semi-ortho-oxalate: Potassium per- 
todide, (C,H,.05)3,2KI,1,, dark blue to black crystals, and 
. (CH 1205)o,KI1,1,, 
brownish-black powder, readily emitting iodine. = mB B. 


Periodides of Carbonyl Compounds. A. M. Ctover (J, 
Amer. Chem. Soc., 1940, 42, 1248—1260. Compare A., 1904, 
i, 322).—Reviewing the isolated instances in the literature of 
periodides derived from organic compounds free from nitrogen, the 
author concludes that it is the carbonyl group which is essentially 
involved in their structure, and suggests the designation “ carbonyl 
periodides,” including among them the periodides of dimethyl- and 
tetramethyl-pyrones, and of amides, and anilides. Coumarin 
potassium periodide (Dox and Gaessler, A., 1917, i, 346. Compare 
Morgan and Micklethwait, T., 1906, 89, 866) is best purified by 
the addition of ether to its concentrated solution in alcohol or 
ethyl acetate, and has the formula (C,H,O,),,2KI,I,,H,O. Methyl 
oxalate potassium periodide, (C,H,O,).,KI,I;, separates from a 
mixture of aqueous solutions of its components as fine crystals with 
a dark bluish-grey lustre, m. p. 55—75°. Benzamide potassium 
periodide (Moore and Thomas, A., 1914, i, 1130), after crystal- 
lisation from ether, melts at 130°, and has the formula 

(C,H,ON),,2KI,I;. 
Succmimide potassium periodide, (C,H;O,N),,KI,I,, m. Pp. 
141—149°, separates as light brown, lustreless crystals from an 
alcoholic solution of its components. Succinic anhydride potassium 
periodide, (C,H,O;),,KI,I,, previously described (Joc. cit.), separates 
as crystals with a green lustre from a mixture of ethyl acetate 
and chloroform. From barbituric acid, two compounds result, 
according to the proportions of the components mixed in aqueous 
solution; in one case, yellow crystals, (C,H,O,N,),,2KI,I;, in the 
other, green crystals, (C,H,O,N,).,2KI,I;, are obtained. Diethyl- 
barbituric acid potassium periodide, (Cg,H,.0O;N2)o,KI,I,, from 
aqueous solutions of its components, forms crystals with a steel-blue 
lustre, m. p. above 200°. In other cases, there is evidence of 
formation of compounds, although they cannot be isolated. Thus 
many organic ketones, anhydrides, esters, etc., dissolve iodine and 
potassium iodide to a considerable extent, although the solubility 
of each of these is limited. In this manner, acetone furnishes 
dark green, needle-shaped crystals of a potassium iodide periodide, 
and needles with a golden lustre of a sodium iodide periodide. 
Also, often as a result of fusion or grinding together of the com- 
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ponents, a strong metallic lustre is developed, and iodine is not so 
readily lost by volatilisation from the product; in other cases, a 
lustrous residue is left on evaporation of a solution of the com- 
ponents. J. K. 


The Tartaric Acid Compounds of Antimony. A. 
BLANCHETIERE (Bull. Soc. chim., 1920, [iv], 27, 477—490).—The 
velocity of solution of freshly-prepared antimony hydroxide in a 
solution of tartaric acid agrees with Jungfleisch’s theory of esteri- 
fication and not with the formation of a salt. This action, 
relatively rapid at first, diminishes in velocity very quickly when 
the ratio of tartaric acid to antimony hydroxide dissolved is about 
two, but the solution will proceed until this ratio becomes one, after 
a very long time. Using d-tartaric acid, these solutions, when 
evaporated, give syrupy solutions, which only crystallise with 
difficulty. If racemic acid is used, the material can be separated, 
by evaporation, into monoantimonyltartaric acid and _ ill-defined 
products. The best method of preparation of this acid is to 
extract the complexes, richer in tartaric acid, with acetone. Pre- 
cipitation methods only give a hydrophile gel of the required acid 
containing a varying excess of tartaric acid. W. G. 


Compounds and Derivatives of d-Glucose-6-bromohydrin. 
Emit Fiscner, Burcknarpt Hetrericn, and Paat Ostmann (Ber., 
1920, 58, [B], 873—886).—It is shown that many of the reactions 
of acetylbromoglucose can be extended to acetyldibromoglucose and 
that, under suitable conditions, compounds are formed which retain 
the terminal bromine atom in the place of the hydroxyl group of 
the sugar molecule. The configuration of all these compounds is 
the same as that of d-glucose. 

B-M ethyl-d-glucoside-t-bromohydrin, 

OMe:CH-[CH(OH)|,-CH-CH(OH)-CH,Br, 
. -O 


prisms, m. p. about 148° (decomp.), [a]i? —35°12° in aqueous 
solution, is obtained by the action of a methyl-alcoholic solution 
of ammonia on _ triacetylmethylglucoside-6-bromohydrin. It is 
hydrolysed by W-hydrochloric acid with the formation of t-bromo- 
glucose, which, however, could only be obtained as a syrup, but 
could be identified by conversion into d-glucose-ethylmercaptal- 
‘bromohydrin, long, silky needles, m. p. 107° (corr. decomp.), 
[a}) +4°92° in alcoholic solution. 

Tetra-acetyl-d-glucose-t-bromohydrin, needles or four-sided 
prisms, m. p. 127° (corr.) after previous softening, is prepared by 
treating a hot solution of acetyldibromoglucose in glacial acetic 
acid with dry silver acetate. 

Acetyldibromoglucose is converted, when boiled with water, into 
a mixture of {-bromoglucose (identified as the ethylmercaptal) and 
anhydroglucose (compare Fischer and Zach, A., 1912, i, 239, 
678), which was isolated from the product in the form of its 
p-bromophenylhydrazone, pearly leaflets, m. p. 184° (corr.) after 
slight previous softening, to a reddish-brown syrup; the substance 
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exhibits mutarotation when dissolved in dry pyridine, [a]/’ having 
the initial and final values —18'89° and -—10°86° respectively. 
It is decomposed by formaldehyde, yielding anhydroglucose, m. p. 
118° (corr.), [a],+51°4°, whereas Fischer and Zach give +53°7°. 
Triacetyl-B-theophylline-d-glucoside<-bromohydrin, 
C,H,O,.N,°CH-[CH(OAc)],°>CH:CH(OAc)-CH,Br, 
O 


is prepared from acetyldibromoglucose and the silver derivative 
of theophylline in boiling xylene solution and forms slender needles, 
m. p. 193—194° (corr.), [a]}? —9°92° in tetrachloroethane solution. 
It is hydrolysed by methyl-alcoholic ammonia to 8-theophylline- 
d-glucoside-t-bromohydrin, coarse prisms, + 2°5H,O; the anhydrous 
substance has m. p. about 217° (decomp.) after slight softening, 
[a]; —18°99° in aqueous solution, [a]}? —13°87° in N-hydrochloric 
acid solution, mutarotation not being observed in either instance. 
The triacetyl compound is reduced by zine dust and acetic acid to 
triacetyl-B-theophylline-d-isorhamnoside, m. p. 230° (corr.), after 
slight previous softening, which does not exhibit appreciable optical 
activity when dissolved in tetrachloroethane or glacial acetic acid; 
it is transformed by a solution of ammonia in methyl alcohol into 
B-theophylline-d-isorhamnoside, 
C,H,0,N,-CH-[CH(OH)|,-;CH-CHMe-OH, 


m. p. 254° (corr.), [a]i? —22°27° in aqueous solution. 
Triacet ylthiocyanoglucose-(-bromohydrin, 
CSN-CH-[CH(OAc) ],-CH-CH(OAc)-CH,Br, 
Rceseneems O | 


slender, interwoven needles, m. p. 164-5° (corr.) after previous 
softening, [a]i? +16°14° in tetrachloroethane solution, is prepared 
from acetyldibromoglucose and silver thiocyanate, and is converted 
by boiling alcohol into triacetyl-d-glucosethiourethane<-bromo- 


hydrin, OEt:CS-NH-CH-[CH(OAc)],"CH-CH(OAc)-CH,Br, thin, 


——()-— 


silky leaflets, m. p. 128—129° (corr.), [a]{) +10°27° in —* 
H. W. 


ethane solution. 


Biochemical Preparation of Sucrose from Gentianose. 
Em. Bovurqvetort and M. Bripvet (Compt. rend., 1920, 171, 
11—15).—By the action of emulsin, freed as completely as possible 
from invertase, on a solution of gentianose, a mixture of dextrose 
and sucrose was obtained. The dextrose was converted into 6-methyl 
glucoside and the sucrose isolated in a pure crystalline state. 


W. G. 


The Action of Radium Radiation on Sucrose and Agar. 


A. Fernav (Biochem. Zeitsch., 1920, 102, 246—251).—Sucrose is 
inverted by the action of radium radiation. Agar submitted to 
the same influence liquefies with the production of sugars (most 
probably galactose and arabinose) which reduce strongly Fehling s 


solution. The chemical change in both cases is due to the ee 
S. S. Z. 


action of the radium. 


i. i ie at 
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Alteration of Volume in the Inversion of Sucrose. N. 
Scnoort (Zettsch. Nahr. Genussm., 1920, 39, 113—121).—A dis- 
cussion on the contraction in volume occurring when sucrose is 
hydrolysed by acid. The contraction for one gram-molecule of 
sucrose and one gram-molecule of water is 6°9 c.c., which corre- 
sponds approximately with 0°5 c.c. for 26 grams of sucrose per 
100 c.c. of water. W. P. S. 


The Hydrolysis of the Polysaccharides. E. Hitpr (Compt. 
rend., 1920, 170, 1505—1507. Compare A., 1919, ii, 84).—A 
further examination of the use of the mixture of sulphuric acid 
and sodium benzenesulphonate in the molecular proportions of 
1:2 for the hydrolysis of disaccharides. It is shown that both 
dextrose and galactose are unaltered by this reagent, retaining 
their rotatory and reducing powers. Non-levulosic sugars, such 
as lactose, maltose, or glycogen, are not hydrolysed at the ordinary 
temperature by this catalyst, but in the case of sugars, such as 
sucrose, raffinose, or inulin, the levulose is completely split off after 
the lapse of a considerable time at the ordinary temperature, or 
in less than one hour at 95—98° in the case of sucrose and 
raffinose. W. G. 


Iron Salt of Carbohydrate-Phosphoric Acid. Kart 
ScuweizER (Mitt. Lebensmit. Hyg., 11, 16—23; from Chem. 
Zentr., 1920, i, 881).—Zron zymophosphate, C,H,,)0,(PO,Fe)., is 
a greyish-green, tasteless, and odourless powder, which decomposes 
without melting at 200°. For its preparation, a solution of sucrose 
(100 grams) in distilled water (250 c.c.) is treated with com- 
mercial expressed yeast (150 grams) and toluene (1 c.c.); after ten 
minutes, a solution of disodium phosphate (80 grams) in water 
(300 ¢.c.) is added, and, after four hours, the yeast is removed, 
preferably by centrifuging. The liquid is heated to 60°, and, after 
removal of precipitated albumin, is treated with a saturated solu- 
tion of ferrous chloride (14 grams). The separation of the pre- 
cipitate is facilitated by the addition of an equal volume of alcohol 
(90%) to the solution; it is purified by repeated grinding with 
water. The salt is decomposed by hydrochloric, nitric, sulphuric, 
and acetic acids, the iron passing thereby into the ionised state; 
with sodium hydroxide, a precipitate of iron hydroxide is formed. 
The salt is decomposed in the stomach, both iron and phosphoric 


acid being converted into forms which are readily absorbed. 
H. W. 


Hydrogen Peroxide as Solvent. Max Bampercer and Joser 
Nusspaum (Monatsh., 1919, 40, 411—416).—Concentrated aqueous 
hydrogen peroxide solutions, and in higher degree the almost 
anhydrous peroxide obtained from these by freezing, serve as 
excellent solvents for many organic compounds. Among the latter 
are compounds rich in hydroxyl groups, and the higher the mole 
cular weight of these compounds, the more concentrated must be 
the peroxide solution necessary to effect solution. 

For instance, 60% aqueous hydrogen peroxide solution dissolves 
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starch, giving solutions which are viscous or dough-like, according 
to the concentration. Cellulose and its decomposition products 
are also soluble, and the less the extent to which the cellulose has 
been altered, the greater the concentration of the peroxide required 
for solution. From these solutions, precipitants, such as water, 
throw out the cellulose in chemically modified form, and the solu- 
tions themselves undergo gradually increasing change in properties. 
Cellulose wool, as used for preparing cellulose nitrate, dissolves to 
the extent of 25%, the tenacious dough thus formed becoming more 
and more mobile when kept out of contact with atmospheric 
moisture. The products precipitated from these solutions differ 
from those obtained by the action of sulphuric acid on cellulose, © 
no substance coloured blue by iodine being formed. 

With peroxide solution weaker than that necessary for solution, 
cellulose swells, and cotton wool thus treated shows under the 
Microscope swollen fibres with a greatly diminished lumen; 
flattened or damaged portions of the fibres dissolve the more 
readily, the double refraction and the visibility of the fibres 
disappearing as dissolution proceeds. 

In spite of its negative heat of formation, anhydrous hydrogen 
peroxide is not explosive, and a large quantity of it cannot be 
exploded by means of a 2-gram mercury fulminate cap. In 
conjunction with certain organic compounds, however, the peroxide 
yields powerful explosives capable of technical application. 

Sugars and proteins also dissolve in concentrated hydrogen per- 
oxide solutions. The latter produce no apparent change in pure, 
white wool, but when this is withdrawn and well washed with 
water, the fibres exhibit considerable strength, and are almost as 
elastic as rubber; after being dried, these fibres completely lose 
their elasticity. 

The action of the peroxide on substances dissolved in it seems 
to be of the nature of a decomposition or depolymerisation. Thus 
paraformaldehyde yields formaldehyde, or, under some conditions, 
formaldehyde peroxide (compare Legler, A., 1883, 860; 1886, 327; 
Nef, A., 1898, i, 111). 

In working with concentrated hydrogen peroxide solutions, great 
cleanliness is necessary, since contamination with catalysts, for 
instance, iron, manganese, or lead, causes very vigorous decom- 
positions, which are accompanied by generation of heat, and may 
produce ignition. Such mixtures burn in the air with hissing, like 
smokeless powder. Ignition may be produced by sprinkling 
powdered lead peroxide or iron pyrites on the peroxide solution. 


?. &. &. 


Constitution of Cellulose. I. Acetolysis of Ethyl Cellulose. 
Kurt Hess and Water Wirretssacn (Zeitsch. Elektrochem.., 
1920, 26, 232—251).—The various formule proposed for cellulose 
are discussed. The formation of w-bromo-5-methylfurfuraldehyde 
from cellulose and from dextrose (Fenton and Gostling, T., 1901, 
79, 361, 807) suggests that, contrary to the formule of Green 
(T., 1906, 89, 811), cellulose contains dextrose residues in the same 
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form as dextrose itself. The production of levoglucosan from 
starch as readily as from cellulose, to which it bears no resemblance 
(Pictet and Sarasin, A., 1918, i, 58), discounts the idea of any 
constitutional similarity between levoglucosan and cellulose, but 
suggests that it owes its origin to dextrose residues present in 
each. In confirmation of the view that the hydrofuran ring of 
levoglucosan is not present in cellulose, it is shown that ethyl 
cellulose, on distillation under reduced pressure, gives no ethyl 
levoglucosan, but only a small proportion of an oily product. As 
a basis for a new formula for cellulose, it is pointed out that all 
five hydroxyl groups of dextrose are etherifiable, as evidenced by 
the tannins (E. Fischer, A., 1913, i, 1352; 1919, i, 278) and certain 
bisaccharides (Haworth and Leitch, T., 1918, 118, 188; 1919, 
115, 809; Irvine and Dick, T., 1919, 115, 593). Formule, too 
complicated to be reproduced, are therefore discussed in which the 
hydroxyl groups of a dextrose or cellobiose molecule are etherified 
by molecules of dextrose or cellobiose. In order to reach some 
decision between the numerous possibilities of such an arrange- 
ment, the work of Ost (A., 1906, i, 560) and of Madsen (Diss., 
Hanover, 1917) on the production of cellobiose acetate and dextrose 
penta-acetate is reviewed, in conjunction with a repetition of their 
experiments. The conclusion is that the probable maximum yield 
of each from ten parts of air-dry cellulose is 6°2 grams of cellobiose 
acetate and 12 grams of dextrose penta-acetate. It has not been 
possible to attain the higher yields recorded by Ost in certain 
experiments. The dextrins, which occur in the form of acetates 
when the maximum proportion of cellobiose acetate is not reached, 
are looked on as mixed partial degradation products of the cellulose 
molecule, resulting from the removal by hydrolysis in a variety of 
ways of one or more dextrose or cellobiose residues. The formula 


OX-CH-[CH(OX)],-CH-CH(OX)-CH.*OX, in which X represents 


rr 
the residue, CH:[CH(OH)],-CH-CH(OH)-CH,°OH, requires that 


9°38 grams of cellulose should give 6°42 grams of cellobiose acetate 
and 12°51 grams of dextrose penta-acetate, whilst the other altern- 
atives require widely different quantities. Although the arbitrary 
nature of this formula, in view of the evidence available, is recog- 
nised, it is adopted as a working basis. In accordance with it, 
Denham and Woodhouse (T., 1913, 103, 1735; 1914, 105, 2357) 
considered dextrose to be among the products of hydrolysis of 
methyl cellulose. Evidence of a similar nature is presented from 
the results of hydrolysis of an ethyl cellulose, containing 2°5 ethyl 
groups per dextrose residue (or 3 per residue with free hydroxyl 
groups in the formula), under conditions of acetolysis much milder 
than those usual in the case of cellulose, and such that hydrolysis 
of ethoxy-groups, as might occur with hydrochloric acid, did not 
occur. It follows from the formula that the ethoxy-numbers of 
the ethyl dextrins produced in the form of acetates as inter- 
mediate products of acetolysis will always be less than that of the 
original ethyl cellulose, and, a point not explained by previous 
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formule, when degradation has proceeded sufficiently far, less than 
that of the ethyl glucoses, which, in the form of acetates, will also 
have a lower ethoxy-number than ethyl cellulose. Repeated 
experiments uniformly confirmed this, and the ethoxy-number of 
the sugar portion at the outset (36°5) was much higher than that 
for diethyl triacetylglucose (21-6%), the formation of which the 
older formule would suggest. The marked difference between 
cellulose and its derivatives, for example, nitrate, acetate, and the 
products obtained by the action of acids, alkalis, or zinc or copper 
ammonium compounds, is accounted for by considering such deriv- 
atives to be derived from the above simple formula, which is 
taken as representing hydrocellulose (for which the name celluxose 
is now proposed), whilst cellulose is a condensation product of a 
number of such molecules. The results of Stern (T., 1904, 85, 
336), Stein (Yiss., Dresden, 1911), and Ost (A., 1913, i, 833) show 
that little, if any, elimination of water can be assumed in this 
condensation, and it is suggested that the separate molecules are 
united through residual affinities of hydroxyl groups. The ability 
of alcohols of ali kinds (Griin and others, A., 1908, i, 934; 1910, 
i, 352; Vanino and Hartl, A., 1906, i, 785), of dextrose (Lippmann, 
Chemie der Zuckerarten, I, 549), and of its esters and glucosides 
(Fischer and Hess, A., 1912, i, 415) to form double compounds 
with metallic salts is in accord with this idea, which leads to a 
simple explanation of the disintegrating effect of zinc chloride, 
ammonia, and similar reagents on cellulose as due to their com- 
petition for the residual valencies responsible for the complexity 
of the cellulose molecule. Ethyl cellulose is a derivative of 
celluxose, since its acetolysis takes place under much less stringent 
conditions than that of cellulose, and the heat of reaction is slight; 
the contrast in this respect with cellulose is only partly accounted 
for by the greater number of hydroxyl groups in cellulose, and is 
chiefly due to the difference in distribution of valency in the two 
cases. It is also suggested that the physical characteristic of 
cellulose as a hollow thread is reproduced in the arrangement of 
the celluxose molecules in the cellulose complex, and that this 
complex may be partly broken down by mechanical means, for 
example, in the case of “totgemahlener ” cellulose, which repre- 
sents a stage of disintegration approaching the less profound of 
those produced chemically. Similar considerations may apply to 
the molecules of hemicelluloses, protein, and caoutchouc, but the 
case of starch is left open. J. K. 


Cellulose and its Esters. I. Fractional Precipitation of 
Cellulose Nitrates. J. Ductaux and (Mme) E. Wotiman (Bull. 
Soc. chim., 1920, [iv], 27, 414—420).—By fractional precipitation 
of cellulose nitrate from its solution in acetone by aqueous acetone 
or water, it is possible to divide it into a number of fractions which 
have widely different viscosities in 2% acetone solution. By repeat- 
ing this process with the extreme fractions, fractions were ultim- 
ately obtained the viscosities of which in acetone solution were as 
46:1, and at one end a cellulose nitrate was obtained which in 


ORGANIC CHEMISTRY. i. 535 


1% acetone solution was as viscous as glycerol. These various 
fractions have not undergone any change in the fractionation, since 
they obey the law of mixtures in so far as their viscosities are 
concerned. Further, the nitrogen content of the different frac- 
tions of one and the same operation is sensibly the same. A better 
method of separation of the fractions rather than by fractional 
precipitation is probably by the use of a series of ultra-filters. 
The different cellulose nitrates can best be characterised and 
differentiated by osmotic pressure measurements. W. G. 


The Viscosity of Solutions of Nitrocellulose in Mixtures 
of Acetone and Water. Irvine Masson and Rosert McCatr 
(T., 1920, 117, 819—823). 


The Viscosity of Solutions of Cellulose Nitrate in Ether- 
Alcohol. Wruiiiam Howieson Gipson and Rospert McMatu (J. Soc. 
Chem. Ind., 1920, 39, 172—176r).—With a given cellulose nitrate, 
the viscosity of its solution in an ether—alcohol mixture is dependent 
on the ratio of ether to alcohol, and reaches a minimum value at 
a definite ratio. This optimum ratio is independent of the con- 
centration of the cellulose nitrate, but is affected by the nitrogen 
content. 

The optimum composition of an ether—alcohol solvent for a 
cellulose nitrate is not affected by the addition of glyceryl 
nitrate. Glyceryl nitrate, when added to solutions of cellulose 
nitrate in ether—alcohol, tends to increase the viscosity of the 


solution. W. G. 


Measurement of the Viscosity of Pyroxylin Solutions. 
E. F. Hieerns and E. C. Prrman (J. Ind. Eng. Chem., 1920, 12, 
587—591).—Effux viscosimeters are only suitable for pyroxylin 
solutions of low viscosity, and the steel ball viscosimeter (T., 1920, 
117, 473) for those of very high viscosity. The most generally 
applicable instrument is Stormer’s viscosimeter, in which the vis- 
cosity is calculated from the speed of rotation of a cylinder in the 
liquid. When absolute viscosities are plotted as ordinates against 
the times of 100 revolutions as abscisse, the points will be found 
to lie along a straight line. The equation is therefore of the type 
V=At+B, where B is the value of V when ¢=0. Im the case 
of the particular instrument used, when ¢=0, V=—25=B. By 
substituting this value for B at any point of the curve, the value 
for A=4°6. The equation for calculating absolute viscosity from 
the observed readings when a 150-gram counterweight was used was 
therefore V=4°6¢—25. The speed of revolution varies directly 
with the magnitude of the counterweight. The correction for the 
friction factor is practically a constant over a viscosity range of 
20 to 500 centipoises. C. A. M. 


The Neutral Hydrolysis of Guncotton. The Alkaline 
Hydrolysis of Guncotton. E. Knecur and B. R. Bosrock (J. 
Soc. Chem. Ind., 1920, 39, 163—165r).—When guncotton is heated 
with water in a sealed tube at 190°, it undergoes hydrolysis, the 
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guncotton disappearing and a pale straw-coloured liquid being left. 
The rate of hydrolysis depends on the relative proportions of gun- 
cotton and water used. If the temperature is lowered by more 
than about 2°, the hydrolysis is extremely slow, and if it is raised 
10—15°, a considerable amount of charring takes place. The 
amount of gas given off by heating 0°5 gram of guncotton with 
25 c.c. of water for half-an-hour at 190° is 99 c.c. The gas consists 
of carbon monoxide and dioxide and nitrous oxide and nitrogen. 
Some hydrocyanic acid and ammonia are found in the solution. Of 
the 13-05% of nitrogen originally present in the guncotton, 10-24% 
is found as nitrous oxide and nitrogen, 0°43% as hydrogen cyanide, 
1.20% as ammonia, 0°12% as nitrate, and 0°27% undetermined. 
When guncotton is dissolved in aqueous sodium hydroxide on 
a water-bath, it is found that 65% of the total nitrate nitrogen 
is reduced to nitrite in order to provide the oxygen for the organic 
oxidation products which result from the hydrolysis. The extent 
of this reduction is nothing like so great in the alkaline hydrolysis 
as in the neutral aqueous hydrolysis. W. G. 


Non-existence of Valence and Electronic Isomerism in 
Hydroxylammonium Derivatives. ArtHur Micnagt (J. Amer. 
Chem. Soc., 1920, 42, 1232—1245).—A theoretical paper in which 
the alkyl hydroxylammonium salts are discussed with regard to 
their formation and constitution. The author comes to the con- 
clusion that since isomeric trialkyl-hydroxylammonium salts and 


trialkyl-dialkyloxyammonium derivatives are unknown, there is 
no experimental evidence in this field to support Werner’s ammon- 
ium or coordination hypotheses, or any modification of them. 
Neither are any facts known which substantiate electronic con- 
ceptions, or the existence of “electromers” in this group of 


compounds. J. F. S. 


Salts of N-Methylhexamethylenetetramine. RK. Tscuunke 
(U.S. Pat. 1336709).—Salts of N-methylhexamethylenetetramine 
are produced by treating a mixture of formaldehyde and ammonia 
with methylating agents (such as methyl sulphate, methyl thio- 
cyanate, methyl nitrate, methylamine thiocyanate, or chlorobromo- 
methane) in the presence of acid anions, heating for some time, 
and allowing the product to crystallise. The thiocyanate, meta- 
borate, dichromate, ferrocyanide, picrate, perchlorate, chlorate, 
nitrate, sulphate, acetate, and salicylate are mentioned, and details 


of the methods of making them are given. 
CuemicaL ABSTRACTS. 


The Metallic Dithiocarbamates, especially those of Cobalt 
and Nickel. Louis Compin (Bull. Soc. chim., 1920, [iv], 27, 
464—469. Compare Delépine, ‘did., 1908, [iv], 3, 643).—The 
author has prepared certain dithiocarbamates of cobalt, nickel, and 
copper by double decomposition of salts of these metals with the 
sodium dithiocarbamates. The cobaltic salt obtained is always 
accompanied by a certain amount of cobaltous salt, and in one or 
two cases it was possible to isolate the latter salts. The following 
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salts were prepared: Sodiwm, cobaltic, and nickel methyldithio- 
carbamates; sodium and cobaltic ethyldithiocarbamates; sodium, 
cobaltic, and nickel propyldithiocarbamates. These sodium and 
nickel salts were all crystalline, but the cobaltic salts were only 
obtained with difficulty. Copper dimethyldithiocarbamate ; 
cobaltic, nickel, and copper diethyldithiocarbamates; potassuvm 
cobaltic, nickel, and copper dipropyldithiocarbamates; cobaltic di- 
allyldithiocarbamate,; cobaltic di-isobutyldithiocarbamate; cobaltic, 
cobaltous, nickel, and copper di-isoamyldithiocarbamates; potassium, 
cobaltic, and cobaltous dibenzyldithiocarbamates; sodium and 
cobaltic methylphenyldithiocarbamates; sodium and _ cobaltic 
piperidyldithiocarbamates; and cobaltic tetrahydroisoquinolyldi- 
thiocarbamate. W. G. 


Is the Direct Synthesis of Carbamide by Urease Possible ? 
Tu. J. F. Marraar (Rec. trav. chim., 1920, 39, 495—498).—The 
author has repeated Barendrecht’s work (this vol., i, 195) on the 
action of the urease in soja flour on ammonium carbonate, and has 
also used a sample of urease prepared by the method of van Slyke 
and Cullen (A., 1914, ii, 822), and finds no evidence that the syn- 
thesis of carbamide takes place; but, on the contrary, finds that any 
carbamide introduced into such a solution of ammonium carbonate 
containing the urease is destroyed. W. G. 


Arsine Thiocyanates and certain other Organic Derivatives 
ofArsenic. Wi tueLm Sremnkoprand Water Mize (Ber., 1920, 53, 
|B], 1013—1017).—Attempts have been made to prepare arsine 
thiocyanates of the general form, RAs(SCN), and R,As*SCN, by 
the action of solutions of sodium thiocyanate in acetone on the 
corresponding chlorides. Under these conditions, methylarsine 
dichloride gave only products which were extremely readily decom- 
posed by moisture with the production of amorphous, yellow sub- 
stances, and which could not be distilled even under diminished 
pressure, whilst arylarsine dichlorides could not be caused to react 
in the desired sense. On the other hand, products of the type 
R,As*SCN, in which R is an alkyl or aryl radicle, could be obtained 
in several cases as fairly stable substances. Improved methods of 
preparing some arsine chlorides are given and certain new members 
of this series are described. 

Ethyldichloroarsine, b. p. 145—150°, is conveniently prepared 
from arsenic trichloride and mercury diethyl, and is converted b 
potassium hydroxide in the presence of benzene and a little water 
into ethylarsine oxide, AsEt:O, colourless oil, b. p. 158°/10 mm., 
which readily becomes oxidised on exposure to air. isoA myldi- 
chloroarsine, from isoamylarsinic acid and phosphorus trichloride 
in chloroform solution, is a colourless liquid, b. p. 88°5—91°5°/ 
15 mm., which is decomposed by water. a-Naphthyldichloroarsine 
has m. p. 68°. Cacodyl chloride is obtained by the action of sodium 
hypophosphite on cacodylic acid in the presence of concentrated 
hydrochloric acid, and has b. p. 106°5—107°; it does not fume on 
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exposure to the atmosphere, and is rapidly converted by dry air 
into a crystalline oxidation product. Cacodyl thiocyanate, 
AsMe,"SCN, b. p. 92°/17 mm., is a colourless oil which gradually 
becomes yellow when preserved. Phenyldimethylarsine dichloride, 
AsMe,PhCl,, m. p. 134° (decomp.), is prepared by the addition 
of chlorine to phenyldimethylarsine and is decomposed at 180°, 
yielding phenylmethylchloroarsine, b. p. 229-—232°. Diphenyl- 
arsine thiocyanate has b. p. 230—233°/22—23 mm.; it is decom- 
posed by water with the elimination of the thiocyano-group. 
H. W. 


Chemical Actions of Penetrating Radium Radiation. XI. 
Influence of Penetrating Rays and of Ultra-violet Light on 
Toluene alone and in Presence of Water. Anron Karan 
(Monatsh., 1919, 40, 445—466. Compare A., 1918, i, 209).— 
Exposure of toluene in the dark for about two years to the action 
of the radiation from a preparation containing 0°080 gram of 
radium in a glass envelope 1 mm. in thickness, results in attack 
of less than 0°25% of the toluene, the products formed including 
benzaldehyde, benzoic acid, and apparently formic acid. The 
increase in the density of the toluene and the weight of the 
residue left on evaporation indicate that the principal product 
of the reaction consists, not of benzoic acid, but of a yellow, 
viscous mass composed presumably of hydrocarbons and of con- 
densation products of benzaldehyde (compare Ciamician and Silber, 
A., 1912, i, 174). Changes of similar nature and order of magni- 
tude are produced in toluene, exposed for twenty-two hours to the 
radiation from a quartz mercury lamp at a distance of 8—9 cm. 

The action of radium radiation on toluene in presence of water 
yields three times as much acid as in absence of water, benzoic 
and formic acids being produced, together with a non-acid residue. 
As regards the action on toluene of the radiation from a quartz 
mercury lamp, this is not increased by the presence of water to 
the same extent as the action of radium radiation, but oxalic acid 
is then produced, as well as benzoic and formic acids. T. H. P. 


The Catalysing Action of Aluminium in the Preparation 
of Chlorobenzenes. Jean Meunier (Compt. rend., 1920, 170, 
1451—1452).—In the preparation of chlorobenzene, one part of 
aluminium to one thousand of benzene acts as a very satisfactory 
catalyst, the absorption of chlorine proceeding smoothly. The 
action should be stopped when the density of the liquid reaches 


1-008. W. G. 


The Replacement of Substituents in the Benzene Nucleus. 
A. F. Hotieman and A. J. pen Hotianper (Rec. trav. chim., 
1920, 39, 435—480. Compare A., 1916, i, 22; 1918, i, 216).— 
The eleven dichlorodinitrobenzenes have been prepared and their 
behaviour in the presence of sodium methoxide studied. Three of 


these compounds are new. : 
By hydrolysis of 3:6-dichloro-2-nitroacetanilide, and subsequent 
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replacement of the amino-group by a nitro-group by the method 
of Kérner and Contardi (compare A., 1914, i, 263), 1:4-dichloro- 
2:3-dinitrobenzene, m. p. 103°, is obtained, which is identical with 
Jungfleisch’s 8-dichlorodinitrobenzene obtained in the preparation 
of 1:4-dichloro-2:6-dinitrobenzene (compare Ann. Chim. Phys., 
1868, [iv], 15, 259). 

1:4-Dichloro-2 :5-dinitrobenzene, m. p. 119°, is prepared by the 
hydrolysis of 3:6-dichloro-4-nitroacetanilide, and replacement of 
the amino-group by a nitro-group. Alternatively, this compound 
may be prepared by nitrating 4-chloro-3-nitroacetanilide, hydro- 
lysing the product, diazotising the amine, and introducing a 
chlorine atom by the Gattermann reaction. The authors consider 
that the compounds described under the name 1 :4-dichloro-2:5- 
dinitrobenzene by Morgan and Norman (T., 1902, 81, 1378, 1382), 
Hartley and Cohen (T., 1904, 85, 868), and Nason (A., 1919, 
i, 10) are either impure or different isomerides. 

By the chlorination of 2:5-dinitroaniline by hydrochloric acid 
and potassium chlorate, a mixture of two compounds, which were 
not isolated, was obtained. This mixture was diazotised, and the 
resulting diazonium salts submitted to the Gattermann reaction. 
By this means, 1 : 4-dichloro-2 : 5-dinitrobenzene mixed with a small 
amount of 1:2-dichloro-3:6-dinitrobenzene, m. p. 60°, was 
obtained. Several attempts to prepare the last-named compound 
by other methods were unsuccessful. 

From a qualitative and quantitative study of tle action of 
sodium methoxide on the chloronitrobenzenes, it is shown that the 
activity of a replaceable chlorine atom is increased considerably 
by the introduction of a nitro-group into the para- or ortho-posi- 
tions, and that the activity of a nitro-group becomes greater on 
the introduction of a chlorine atom, more particularly in the meta- 
position. The introduction of a second nitro-group into the 
chloronitro- and dichloronitro-benzenes renders the chlorine atoms 
in the meta-position to the nitro-group already present inactive. 
On the other hand, when the two nitro-groups are in a meta- 
position to one another, it is always a chlorine atom which is 
attacked. W. G. 


Nitration of m-Nitrotoluene. M. D. Marqueyrot, M. G. A. 
Koenter, and Jovinet (Bull. Soc. chim., 1920, [iv], 27, 420—424). 
~—By the nitration of m-nitrotoluene with a mixture of 16 parts 
of sulphuric acid (96%) and 2°25 parts of nitric acid (88%) for eight 
hours at 100°, a mixture of three trinitrotoluenes, namely, 2:3:4-, 
3:4:6-, and 2:3:6- or 2:3:5-trinitrotoluenes, is obtained. 

W. G. 


Influence of Nitro-groups on the Reactivity of Substituents 
inthe Benzene Nucleus. II. The Dinitrotoluenes. James 
Kenner and Micwaet Parkin (T., 1920, 117, 852—859). 


2:3:6-Trinitrotoluene: a New Synthesis. Oscar Liste 
Brapy and ArtHur Taytor (T., 1920, 117, 876—880). 
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Trinitration of o-Xylene. M.D. Marqueyrot and P. Lorizrre 
(Bull. Soc. chim., 1920, [iv], 27, 424—426).—By passage through 
its mono- and dinitro-derivatives without purification of these, but 
using fresh nitration mixtures at each stage, the two trinitro-o- 
xylenes, previously described by Crossley and Renouf (compare T., 
1909, 95, 202), were obtained from o-xylene. W.G 


Preparation of Condensation Products from N-Arylsulpho- 
derivatives of Aromatic Aminosulphonic Acids. Society or 
CuemicaL Inpustry IN Basex (D.R.-P. 319713; from Chem. 
Zentr., 1920, ii, 777).—Formaldehyde is caused to react with 
N-arylsulphony] derivatives of aminosulphonic acids of the benzene 
or naphthalene series. Examples are given of the condensation 
of ptoluenesulphonylsulphanilic acid in sodium carbonate solution, 
of p-toluenesulphonyl-l-aminonaphthalene-6-sulphonic acid in 
dilute sodium carbonate solution, and of amino-p-toluenesulphony]- 
l-aminonaphthalene-6-sulphonic acid in acetic acid solution with 
formaldehyde. The products are soluble in water, precipitate 
albumin, and tan hide. H. W. 


The Constitution of Anthracene. K. von Auwenrs (Ber., 1920, 
53, [B], 941—944).—During recent years, a variety of chemical 
evidence in favour of the orthoquinonoid structure of anthracene 
has been adduced, and this is now supplemented by physical 
evidence. If this mode of formulation be correct, the system 
would contain a continuous chain of four conjugated double bonds 
which could not neutralise one another, and although this system 
is twice broken, and by reason of its position in the rings would 
probably not exhibit its full activity, it should, nevertheless, show 
strong exaltation of the refractive and the dispersive power. On 
the other hand, a compound with a para-linking in the central ring 
should show, at most, little exaltation, since the benzene nuclei 
are so disposed that active conjugations are not existent, and the 
para-bond is known in analogous cases to have little, if any, effect. 
Anthracene itself is unsuitable for investigation on account of its 
high melting point, but 9-isoamylanthracene has been investigated 
and found to exhibit very marked optical exaltation, which is very 
much less in evidence in the case of its dihydro-derivative, which 
behaves precisely as if it contained two benzene nuclei. 

The following constants are recorded: 9-isoAmylanthracene, m. p. 
58°, (i) D7* 0-9982, n° 1-62353, nii* 1-63475, n° 1:67008, (ii) Di 
0°9987, ni? 1°62491, ni" 1°63636, nz? 1°67152. Dihydro-9-:soamy]l- 
anthracene, (i) b. p. 202°/23 mm., Df? 1:0022, D? 1-025, n°? 1°56091, 
ny? 1°56584, n¥" 158047, n> 1-5771, (ii) b. p. 201—205°/17 mm., 
Dj** 0°9940, DP 1:016, n#* 155791, ni#* 1°56261, nf* 1:57651, 
n>, 15736. H. W. 


Derivatives of Acenaphthene. Kart Fixiscner and Pavt 
Wotrr (Ber., 1920, 58, [B], 925—-931).—The recent publication 
of Mayer and Kaufmann (this vol., i, 301) on a similar topic has 
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caused the authors to communicate the results obtained by 
themselves in this field. 

A diacetylacenaphthene, colourless needles, m. p. 146°, has been 
isolated from the less volatile products obtained in the preparation 
of 5-acetylacenaphthene. The latter readily condenses with 
benzaldehydes to yield well-crystallised benzylidene derivatives, of 
which the ochlorobenzylidene compound forms yellow prisms, 
m. p. 113°. 5-Acetylacenaphthene is reduced to 5-ethylace- 
naphthene, colourless, mobile oil, b. p. 158°/13 mm., m. p. 
42°5—43°, D 1°0407, » 1-6117, by amalgamated zine and hydro 
chloric acid (compare Mayer and Kaufmann, loc. cit.). The latter 
condenses with acetyl chloride in the presence of aluminium 
chloride to yield 6(?)-acetyl-5-ethylacenaphthene, m. p. 110-5°, 
which gives nicely crystalline benzylidene derivatives with aromatic 
aldehydes, and is reduced by Clemmensen’s method to 5: 6( ?)-di- 
ethylacenaphthene, pale yellow oil, b. p. 182°/14 mm., m. p. 
10—11°. . 

The author’s attempts to introduce a second ethylene bridge in 

the peri-position in the acenaphthene molecule date 

CH,-CH, back to 1911; for this purpose, oxaly] chloride does 

AA not appear to be a suitable reagent, but better results 

can be obtained with oxalyl bromide, which yields 

the substance (annexed formula), yellow crystals, 
W\4 m. p. 226° after slight sasslonn’ avian and 
CO—CO darkening. (The authors propose to call the sub- 

stance ‘pyracenehemiquinone and the parent 
hydrocarbon pyracene.) 

Bromoacetyl bromide condenses with acenaphthene in the 

presence of aluminium chloride to yield 5-hromo- 

CH, pom, acetylacenaphthene, pale grey, crystalline powder, 

m. p. 180°, and a substance, small, yellow needles, 
~~ - - taal which could not "' definitely 
identified. 
Wa A hydrocarbon closely allied to the hypothetical 

CH, OH, pyracene has been isolated by the reduction, by 

phosphorus and hydriodie acid, of 2:2-diethylper- 

CEt, acenaphthindan-1:3-dione (Freund and Fleischer, 

A., 1910, i, 490; 1913, i, 1073), which yields 
2:2-diethylperiacenaphthindane (annexed formula), centimetre- 
long crystals, m. p. 93—95°. = w. 


New Synthesis of Perylene. Fritz Hanscire and Atots ZINKE 
(Monatsh., 1919, 40, 403—404).—Perylene may be obtained in 
good yield by heating 2:2!-dihydroxy-1:1/-dinaphthyl to a high 
temperature (400—500°) with a halogen compound of phosphorus 
(PCl;, PCl,, POCI,, PBr;), addition of phosphorous acid being of 
advantage. Hydrogen phosphide and small proportions of free 
phosphorus are formed during the reaction. a. &. FP. 


New Derivatives of Perylene. Atois Zinke and Erna 
UnrerxrevteR (Monatsh., 1919, 40, 405—410).—Perylene hexa- 
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hydride, CyyH,g, prepared by heating perylene with hydriodic acid 
and red phosphorus at 200—210°, forms almost colourless, rhombo- 
hedral plates, m. p. 183—184° (uncorr.), which gradually turn 
yellow, especially in the light. It appears to sublime unchanged 
when very cautiously heated, but yields perylene when distilled 
over heated asbestos. It dissolves in warm concentrated sulphuric 
acid, giving a red solution. 

Trinitroperylene, CopHg(NO.)s, prepared by the action of nitric 
acid (D 1°10) at 100°, erystallises in needles, decomposes at about 
365°, and yields a violet-red solution in warm, concentrated 
sulphuric acid. 

Tetranitroperylene, CygHg(NO,),, prepared by boiling perylene 
with concentrated nitric acid (D 1-4), forms deep brick-red leaflets 
and darkens at above 300°. With warm sulphuric acid, it gives 
a red solution. 

The oxidation of perylene to perylenequinone is effected readily 
by boiling the hydrocarbon with aqueous chromic acid solution. 

Perylenequinol dibenzoate, C,,H,,O.Bz., prepared from perylene- 
quinone by Scholl and Mansfeld’s method (A., 1910, i, 494), forms 
bundles of yellow needles, m. p. 295—-296° (uncorr.), and yields 
a reddish-yellow solution with concentrated sulphuric acid. 

Dibromoperylenequinone, Cy5H,O.Bra, crystallises in needles or 
leaflets, decomposes at about 412°, and dissolves in concentrated 
sulphuric acid to a violet-red solution. 

Vitroperylenequinone, Cy,H gO,*NO,, forms brownish-red needles 
and exhibits no sharp melting point. It colours cotton violet and 
gives a violet-red solution in concentrated sulphuric acid. Its 
bromo-derivative, C.,)H,0.Br-NO,, forms red needles and dyes 
cotton brown. ae, ae Ee 


The Determination of the Relative Strengths of some 
Nitrogen Bases of the Aromatic Series and of some 
Alkaloids. Francis Arnaut (T., 1920, 117, 835—839). 


Preparation of Methyl Derivatives of Arylamino-com- 
pounds. A.pnonse Mairne (Brit. Pat. 124219).—Mono- and di- 
methylated arylamines are obtained by passing a mixture of the 
vapours of the arylamine and methyl alcohol over a suitable 
catalyst, preferably precipitated alumina, at a temperature of 
350—400°, condensing the product, and separating the methylated 
bases from the condensate. The catalyst is conveniently spread on 
trays or plates arranged in a series of tubes built into a suitable 
furnace. The mixture of mono- and di-methylarylamines produced 
by this process may, if desired, be converted entirely into the di- 
methylated amine by passing the vapour mixed with a further 
quantity of methyl alcohol a second time over the catalyst. The 
exhausted catalyst can be regenerated by calcination in alr. 
Examples are given of the preparation of the mono- and di-methyl- 
anilines, -toluidines, -xylidines, and -naphthylamines. G. F. M. 
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The Sulphonation of m-Sulphanilic Acid. 8S. C. J. Otivier 
(Rec. trav. chim., 1920, 39, 499—504)—The author confirms 
Schultz’s view (A., 1906, i, 837) as to the composition of the 
disulphonic acid obtained by the sulphonation of 3-aminobenzene- 
l-sulphonic acid by Limpricht and Drebes (Ber., 1876, 9, 552). 
When the aminobenzenedisulphonic acid is diazotised in hydro- 
chloric acid solution and then treated with copper, on neutralising 
the solution with potassium hydroxide, potassiwm 2-chlorobenzene- 
1:4-disulphonate is obtained, which yields 2-chlorobenzene-1 : 4-di- 
sulphonyl chloride, m. p. 96°5—97°. This acid chloride, when 
heated in a sealed tube with phosphorus pentachloride for four 
hours at 210°, gives 1:2:4-trichlorobenzene, m. p. 17—18°. 

W. G. 


Vanillylamine. E. K. Nerson (U.S.* Pat. 1329272)—An 
alcoholic solution of vanillin is treated with hydroxylamine hydro- 
chloride and sodium carbonate, the excess of alcohol is evaporated 
after keeping in a warm place for twenty-four hours, and vanillin- 
oxime is precipitated by water. The oxime in alcoholic solution is 
reduced by 2°5% sodium amalgam with the gradual addition of 
glacial acetic acid to maintain an acid reaction. Vanillylamine is 
then isolated as the hydrochloride. CuEmicaL ABSTRACTS. 


Some Observations on the ‘‘ Springing "’ of ‘‘ Carbolate "’ 
and the Recovery of Phenol from the Resulting Aqueous 
Layer. H. M. Dawson (J. Soc. Chem. Ind., 1920, 39, 151—152r). 
—The loss of phenol in the aqueous layer when a solution of sodium 
phenoxide is neutralised by sulphuric acid is minimised by keeping 
the volume of the aqueous layer as small as possible, and thereby 
increasing the salting-out effect of the sodium sulphate. The 
percentage loss can be calculated from the formula 

p= 75-5 ( 10! we-0-008802) 10, 

where C, is the concentration of sodium sulphate (anhydrous) in 
grams per litre. Experiments were made to recover the phenol 
from the aqueous layer by extracting with different organic solvents. 
When 50 grams of the solvent were shaken at 25° with a litre of 
a solution containing 10 grams of phenol and 200 grams of sodium 
sulphate, o-cresol and m- ~cresol each extracted 75% of the phenol, 
nitrobenzene 65%, benzene 41%, solvent naphtha (b. p. 145—155°) 
40%, and light petroleum (b. p. 95—100°) 4°7%. E. H. R. 


Esterification with Phenols. M. Bakunin and F. Giorpani 
(Rend. Accad. Sci. Fis. Mat. Napoli, 1916, [iii], 22, 125—134).— 
The interaction of a phenol and an anhydride serves as a general 
method for preparing esters in good yields. Various esters have 
been prepared in this way and their melting points determined by 
means of Pomilio’s apparatus, in which electrical heating is 
employed. 

With quinol and acetic anhydride, the product obtained forms 
white, micaceous scales, m. p. 119°4°, the reaction being greatly 
facilitated by the presence of a small proportion of phosphoric 
oxide, fuming sulphuric acid, or ferric or zine chloride. These 
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condensing agents appear to exert, not a dehydrating action, but 
a catalytic effect, probably of ionic character (compare Bakunin, 
A., 1916, ii, 421). 

The acetyl derivatives of the three nitrophenols are obtained by 
boiling together the phenol (1 mol.) and acetic anhydride (1 nol.) 
for ten to fifteen minutes, the presence of fused ‘sodium ans 
(compare Noelting, Grandmougin, and Michel, A., 1893, i, 90) 
being unnecessary. Acetyl-p-nitrophenol has m. p. 78°2°, and 
m-nitrophenyl acetate, NO.*C,H,-OAc, erystallises in straw-yellow, 
shining needles, m. p. 53°5°. 

The acetyl derivatives of the three hydroxybenzoic acids may be 
prepared similarly (compare Oddo and Manuelli, A., 1897, i, 180), 
the melting points being 137°, 124°1°, and 180°5° for the ortho, 
meta-, and para-compounds respectively. Here also phosphoric 
oxide, fuming sulphuric acid, and zine chloride act as catalysts, 
but the actions are not so energetic as with the dihydroxybenzenes 
and require initial heating. 

Phenylcinnamic anhydride, (C,;H,,O),0O, obtained by boiling the 
acid with phosphoric oxide in chloroform solution (compare 
Bakunin, Joc. cit.), forms crystals, m. p. 120°5°, and gives rather 
low values for the molecular weight in freezing benzene, owing 
possibly to the presence of a little unchanged acid or to dissociation 
of the anhydride. The phenylcinnamyl derivatives of the three 
dihydroxybenzenes, C,H,0.(C,;H,,O),, have the melting points 
154°2°, 162°4°, and 230° for the ortho-, meta-, and para- -compounds 
(compare Bakunin, Joc. cit.) respectively. _ = 


Preparation of Derivatives of N-Acylated »-Aminophenols. 
FARBENFABRIKEN VORM. FRIEDR. BayeR & Co. (D.R.-P. 318803, 
additional to D.R.-P. 316902; from Chem. Zentr., 1920, iv, 15).— 
N-Acyl derivatives of the urethanes of paminophenols are treated 
with a-bromodiethylacetyl haloids. The preparation of the bromo- 
diethylacetylurethane of p-acetylaminophenol from p-acetylamino- 
phenylurethane, m. p. 181°, is described. The latter is obtained 
from guaiacolurethane and p-acetylaminophenol by distillation of 
the guaiacol at 150° or by reduction of p-nitrophenylurethane, 
m. p. 161°, by hydrogen in the presence of colloidal palladium. 
p-A minophenylurethane hydrochloride has m. p. about 235° after 
softening above 200°, and is acetylated by a mixture of sodium 
acetate, acetic acid, and acetic anhydride. H. W. 


m-Hydroxytolylsulphones. Joser Zenenrer (Monaish., 1919, 
40, 377—389).—The action of sulphuric acid (about 30% SO,) on 
m-cresol at 140° yields the following two m-hydrox ytolylsulphones, 
the B-compound being formed in small proportion. 

a-m-Hydroxytolylsulphone (annexed constitution) crystallises in 

plates or prisms (+4H.O), m. p. 

Me Me 115—116°, and dissolves readily in 
amps, > ie alkali hydroxides or ammonia, 
OHK >-80,~< __ Jou ceiving esa from which it is 
¢ precipitated by addition of acid. 
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Its tetrabromo-derivative, C,,H,,O,Br,8, forms almost colourless, 
acicular crystals, m. p. 225°. Its diacetyl compound, 
CH) ,0,SAcy, 

forms prismatic, often crossed, crystals, m. p. 142°, and its 
dibenzoyl derivative, C,,H,.0,SBz,, groups of radiating, prismatic 
crystals, m. p. 153—154°. When the sulphone is heated with 
chromic acid in presence of water, an odour of p-benzoquinone is 
emitted, whilst oxidation with concentrated nitric acid yields 
2:4:6-trinitrocresol. 

B-m-Hydroxytolylsulphone, for which various constitutional 
formule are proposed, crystallises with 1MeOH in shining, colour- 
less prisms, m. p. 196—197°, and in a current of air sublimes un- 
changed at 180—200°. The diacetyl derivative, C,,H,.0O,SAco, 
forms intergrown, prismatic crystals, m. p. 197°, and the dibenzoyl 
compound, C,,H,,.0,SBz,, microscopic, prismatic crystals, m. p. 
224—-225°. 

Together with these two sulphones, the action of sulphuric acid 
on m-cresol yields 3-cresol-6-sulphonic acid and another cresol- 
sulphonic acid, probably 3-cresol-2(or 4)-sulphonic acid, the bariwm 
(+ H,O) and potassium (+2}H,O) salts of which were analysed. 

ro oe 


Compounds of Bivalent Cobalt and Nickel with Catechol. 
II. R. F. Weixtanp and Anna Dérrincer (Zeitsch. anorg. Chem., 
1920, 111, 167—174. Compare A., 1918, i, 298)—In an 
analogous manner to that previously adopted, the authors have 
prepared a basic sodium salt of cobalto-catechol of the formula 
2(Co(O-C,H,O).|Nao,3NaOH,14H,O. In the case of nickel, a basic 
salt was not obtained, but two normal salts, 

[Ni(O-C,H,O),|Na,,[ Ni(O-C,H,O).|Na,,18H,O, 

in thin, bluish-green leaflets, and [Ni(O-C,H,O),|Na,,12H.O, in 
thick, dark green tablets. A further cobalt derivative of catechol 
is obtained by heating a solution of cobalt acetate and catechol ; 
this compound crystallises in blue needles, and has the formula 
CH,°CO,°Co:O-C,H,-OH,H,O. Attempts to prepare a similar 
nickel derivative failed, but a green powder of the formula 
Ni,(C;H,O,)0(0H),,5H,O was obtained. J. F. 8S. 


Tautomerism of Phenols. II.? Resorcinol. Watrer Fucus 
and Benno Exsner (Ber., 1920, 53, [B], 886—898. Compare this 
vol., i, 159).—Resorcinol slowly reacts with a boiling aqueous solu- 
tion of sodium hydrogen sulphite, yielding a substance, 

C,H,0,,S,Nag, 
which, in all probability, is the sodium salt of the bisulphite com- 
pound of 3:5-diketocyclohexanesulphonic acid, the formation of 
which can be explained by the assumption that resorcinol reacts in 
its tautomeric form. It loses a molecule of sulphur dioxide almost 
instantaneously, even in aqueous solution; a second molecule is 
eliminated more slowly and with much greater difficulty, whilst 
the third molecule is only lost to a slight extent even after pro- 
tracted treatment. When it is allowed to remain for some time 
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in contact with an aqueous solution of sodium hydroxide at the 
ordinary temperature, it yields sodium dihydroresorcinolsulphonate, 
colourless needles, which is freely soluble in water and does not 
give precipitates with the salts of the heavy metals. With ferric 
chloride, an intense violet-red coloration is developed. It does not 
show the usual reactions of resorcinol. It is oxidised by potassium 
permanganate to oxalic acid. It readily absorbs bromine, but 
simultaneously becomes extensively decomposed, with formation of 
bromoform. Dihydroresorcinolsulphonic acid forms colourless 
crystals, m. p. 172—175° (decomp.). The hariuwm salt is also 
described. Resorcinol is the main product of the fusion of the 
latter with potassium hydroxide, whilst also sulphurous acid is 
removed. The constitution of the sulphonic acid has not been 
definitely elucidated, but the reaction just described indicates that 
the sulphonic group is in close proximity to a methylene group, 
since it is otherwise difficult to explain how a dihydroxylated cyclic 
sulphonic acid could yield resorcinol with elimination of sulphur 
dioxide; it appears most probable that the acid has a symmetrical 
structure. H. W. 


The Action of an Alcoholic Solution of Potassium 
Hydroxide in the Presence of Zinc Powder on the Bromo- 
benzhydrols and on some of their Derivatives. P. J. 
MontacnE (Rec. trav. chim., 1920, 39, 492—-494).—When the 
bromobenzhydrols or their derivatives are boiled with an alcoholic 


solution of potassium hydroxide in the presence of zinc powder, the 
bromine is completely replaced by hydrogen, but little or no 
resinous material is formed. W. G. 


Polymorphism of Cholesterol Crystals. A. RicHavup 
(Compt. rend. Soc. Biol., 1920, 83, 389—391; from Chem. Zentr., 
1920, i, 896).—When a solution of cholesterol in hot acetic acid 
is evaporated, the substance is not infrequently deposited in 
radiating clusters instead of long needles arranged in crosses; the 
transformation into rhombic plates by addition of a drop of alcohol 
does not invariably occur. A. W. 


Preparation of Metacholesterol. Isaac Lirscnirz (D.R.-P. 
318900, 318901; from Chem. Zentr., 1920, iv, 16).—I. Cholesterol 
or substances containing cholesterol are treated with mild oxidising 
agents until the formation of oxidation products of cholesterol 
can just be detected by the acetic-sulphuric acid reaction. Meta 
cholesterol forms silvery leaflets, m. p. 140—141°; it does not give 
a coloration with ferric chloride or acetic-sulphuric acid. Its 
acetyl and benzoyl derivatives also differ from those of cholesterol 
or oxycholesterol. A solution of metacholesterol in alcohol, after 
addition of water and removal of alcohol by boiling, gives a per- 
fectly uniform, more or less opalescent, colloidal solution, which 
can dissolve fats, higher alcohols, ete. Metacholesterol, when 
melted to the extent of 2% with fats or oils or with vaselin, allows 
the addition of more than 500% of water. 
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II. Metacholesterol is obtained from animal matter containing 
cholesterol (i) by treating the cholesterol substances with solvents 
according to known processes, whereby the cholesterol is separated 
in the solid form, and by suitable treatment of the filtrates, prefer- 
ably by concentration, precipitating metacholesterol, leaving prac- 
tically only oxycholesterol in solution ; (ii) by treating the mixture 
with volatile substances and water or with the latter alone, 
dialysing or filtering the liquid, and fractionating the dissolved 
matter for the purpose of removing the substances which have 
smaller power of uniting with water according to (i). Consider- 
able amounts of metacholesterol are contained in ox brain, and 
more in the blood fat. The great capacity of metacholesterol of 
mixing with water makes it suitable for the preparation of oint- 
ments, cosmetics, emulsions, and similar fatty mixtures with a very 
high water content. H. W. 


The Polyacid Salts of Monobasic Acids: Sodium Tri- 
benzoate. Puitippe Lanprizu (Compt. rend., 1920, 170, 
1452—1454).—Benzoic acid gives an acid sodium salt having the 
composition C,H,;-CO,Na,2C,H,*CO,H, which crystallises in silky 
needles. W. G. 


Hydrogen Persulphides. VI. Trisulphides and Tetra- 
sulphides of certain Carboxylic Acids. Icnaz Biocu and 
Max Beremann (Ber., 1920, 53, [B], 961—977. Compare A., 
1911, i, 46, and previous abstracts).—Acyl disulphides may be 
readily prepared by the action of the requisite acid chloride on 
hydrogen disulphide in the presence of a small quantity of zinc 
chloride. In the case of fatty and fatty-aromatic acid chlorides, 
‘the trisulphides may be obtained in a similar manner, but with 
aromatic acid chlorides there is a marked tendency towards the 
shortening of the sulphur chain, with the production of disulphides, 
and this occurs to such an extent as to enable the crude hydrogen 
polysulphide to be advantageously used in the preparation of the 
latter. The aromatic trisulphides are readily prepared from 
sulphur dichloride and the potassium salt of the requisite thio- 
acid (2C,H,;-CO-SK + SCl, = 2KCl+ 8,Bz,), and an extension of this 
method to sulphur monochloride affords a means of obtaining the 
tetrasulphides. 

The acyl persulphides are, in general, colourless or faintly 
coloured crystalline substances, which are rather more stable than 
the hydrogen persulphides, but which, particularly in the cases of 
the higher sulphides, gradually decompose when preserved. The 
disulphides have already been extensively investigated; the reac- 
tions of the higher sulphides are closely similar to those of the 
disulphides, the additional sulphur which they contain being gener- 
ally separated in the elementary state. The tri- and tetra- 
sulphides show a marked tendency to eliminate sulphur and pass 
into the disulphides, and this action is particularly noticeable in 
the presence of feebly basic substances, which do not cause too 
extensive decomposition. Thus benzoyl tetrasulphide could be 
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degraded step by step by means of dimethylaniline, and benzoy] 
trisulphide was identified as the primary product of the change. 
Acetyl trisulphide, 8,;Ac,, forms a greenish-yellow, viscous oil, 
D? 1°3423, which becomes colourless at — 20°, and can be frozen 
to a crystalline mass, leaflets or needles, m. p. —19° to —17°. It 
could not be prepared in the pure condition. Phenylacetyl tri- 
sulphide, colourless, six sided plates, has m. p. 85—86° after slight 
previous softening, and, with phenylhydrazine yields sulphur, 
hydrogen sulphide, and the phenylhydrazide df phenylacetic acid, 
m. p. 172—173°. Phenylacetyl disulphide, prepared from phenyl- 
acetyl chloride and hydrogen disulphide, has m. p. 60—61° (com- 
pare Johnson, A., 1906, i, 954). Benzoyl trisulphide forms prisms, 
m. p. 167—168° (corr.), but when crystallised from indifferent 
solvents is obtained in six-sided plates, which soften and partly 
melt at about 90°, resolidify, and again melt at 122—123° (corr.). 
The phenomenon appears to depend on polymorphism ; conversion 
of the form of lower into that of higher melting point can be 
effected by crystallisation from mixtures of chloroform or carbon 
disulphide and light petroleum in the presence of sulphur chloride, 
whilst the reverse change is effected by the use of indifferent solvents. 
Benzoyl tetrasulphide forms almost colourless, flat prisms or broad 
leaflets, m. p. 83—84°, after very slight previous softening; it is 
converted by potassium thiobenzoate into benzoyl trisulphide, and, 
ultimately, benzoyl disulphide. Amnisoyl disulphide, prepared from 
potassium thioanisate and oxidising agents or from crude hydrogen 
persulphide and anisoyl chloride in the presence of zine chloride, 
crystallises in needles, m. p. 121—122° (corr.), and resembles 
benzoyl disulphide closely in its properties (the isolation of 
potassium thioanisate and of thioanisic acid, OMe-C,H,-CO-SH, 
small, colourless needles, m. p. 82—83°, is described). Anisoyl’ 
tetrasulphide forms faintly coloured, microscopic needles, m. p. 
104—105° (corr.), after slight softening. Anisoyl trisulphide 
closely resembles the benzoyl compound; when crystallised from 
chloroform in the presence of sulphur chloride, it has m. p. 
168—169° (corr.), but, when obtained in the absence of the latter, 
the melting point is lower and very indefinite, marked softening 
usually occurring below 110°, and complete liquefaction between 
150° and 160°. H. W. 


The Action of Benzoyl Chloride on Potassium Sulphide. 
Max Beremann (Ber., 1920, 53, [B], 979—984).—The action of 
molar proportions of potassium sulphide and benzoy! chloride in 
alcoholic solution is stated to lead to the formation of potassium 
thiolbenzoate, Ph-COSK, which is converted by a second molar 
proportion of benzoyl chloride into benzoyl sulphide. The reaction 
is found to follow a much more complex course when the sulphide 
and chloride are initially present in the molecular ratio, 1:2; 
benzoyl sulphide is only obtained in small amount, whilst the main 
products are benzoyl disulphide and a substance which can readily 
be separated from the latter by reason of its greater stability 
towards alcoholic ammonia and is regarded as benzylidene 
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bisthiobenzoate, CHPh(S-COPh), ; it forms characteristic, moss-like 
masses of needles or prisms, m. p. 141° (corr.), and is readily 
decomposed by alcoholic alkali, bt * stable to 1% alcoholic hydrogen 
chloride. The presence of the ber_ylidene group is proved by its 
conversion by hydrazine into benzylidenebenzoylhydrazine, 
CHPh:N:-NHBz, 

m. p. 207—208° (corr.). Benzylidene bisthiobenzoate can also be 
prepared by the action of dry hydrogen chloride on a mixture of 
benzaldehyde and thiobenzoic acid, or, less advantageously, from 
benzylidene chloride and potassium thiobenzoate (2 mols.) in 
alcoholic solution. Benzylidene bisthiobenzoate reacts with piper- 
idine in alcoholic solution to yield N-thiobenzoylpiperidine, 
CSPh:C;NH,), pale yellow plates, m. p. 63—64°, b. p. ca. 205°/ 
12 mm. Anisylidene bisthiobenzoate forms prisms, m. p. 79—80°, 
to a cloudy liquid which becomes transparent at 81°; it does not 
appear to yield V-thiobenzoylpiperidine with piperidine. H. W. 


Preparation of Chlorylsulphonamides. Max Caass (D.R.-P. 
318899 ; from Chem. Zentr., 1920, iv, 14—15).—The sulphonamides 
of aromatic carboxylic acids are converted into the corresponding 
dichlory] compounds in the usual manner. The introduction of the 
carbonyl group into the nucleus increases the stability of the 
chlorylsulphonamides. JLichlorylsulphonamidobenzoie acid, from 
p-sulphonamidobenzoic acid and alkali hypochlorite solution and 
subsequent addition of acetic acid, has m. p. 203°. Sulphuric acid 
precipitates small amounts of monochlorylsulphonamidobenzoic acid, 
m. p. 223°, from the filtrate. H. W. 


The Action of Diazoacetic Ester on Mesitylene. Epvuarp 
BucHNeR and Kari ScuorrennamMMeR (Ber., 1920, 53, [B], 
&65—873).—Previous investigations (A., 1911, i, 50, and earlier 
abstracts) have shown that aromatic hydrocarbons condense with 
ethyl diazoacetate with loss of nitrogen and formation of carboxylic 
esters of norcarane, and that the latter are transformed at elevated 
temperatures into derivatives of cycloheptatriene. The primary 
addition appears to occur in such a manner that a quaternary 
carbon atom is never formed; the case of mesitylene, therefore, is 
of peculiar interest, since such a grouping must of necessity be 
present in the initial compound, if actually formed. It is found, 
however, that the product of the change is ethyl trimethylcyclo- 
heptatrienecarbozylate, which probably has the constitution 


CMe-CH:CMe 
CH—CMe:cH7 > COs 


The action between mesitylene and ethyl diazoacetate is best 
carried out at 135—140°; the crude product, when distilled, gives 
a fraction, b. p. 137—143°/12 mm., which consists of ethyl tri- 
methyleycloheptatrienecarboxylate mixed with ethyl fumarate. At 
115—120°, reaction proceeds very slowly, but ultimately yields the 
same products; in the presence of copper powder, a brisk action 
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occurs, which leads almost exclusively to the formation of ethyl 
fumarate. T'rimethylcycloheptatrienecarbozylic acid, m. p. 142°, 
is obtained by hydrolysis of the crude ester mixture, and is con- 
verted by the successive action of phosphorus pentachloride and 
ammonia into the corresponding amide, long, colourless needles, 
m. p. 151°. The acid unites readily with bromine, but the additive 
product is unstable and easily loses hydrogen bromide. 

The first fractions obtained during the distillation of the crude 
ester give, when hydrolysed, a mixture of trimethyleycloheptatriene- 
carboxylic acid and mesitylacetic acid, m. p. 168°. The ester of 
the latter acid is also obtained by the protracted heating of ethyl 
trimethyleycloheptatrienecarboxylate at 200°, whilst the acid itself 
is formed when trimethylcyc/oheptanetricarboxylic acid is treated 
with glacial acetic acid and hydrogen bromide at the ordinary 
temperature. The action of bromine on mesitylacetic acid or tri- 
methyleyc/oheptanetricarboxylic acid in warm glacial acetic acid 
solution yields aa-dibromomesitylacetic acid, C,H.Me,*CBr,*CO,H, 
m. p. 249°5°. 

In similar condensations, the formation of derivatives of 
B-phenylpropionic acid in small quantity has invariably been 
observed ; this appears to be the case in the present instance also, 
since the action of alcoholic ammonia on the ester very slowly leads 
to the formation of mesitylacetamide and an amide, m. p. 118°, 
which, when hydrolysed, yields an acid, m. p. 46°5°, probably 
8-3 :5-dimethylphenylpropionic acid; it could not be obtained in 
quantity sufficient for an extended investigation. 

Trimethyleycloheptatrienetricarboxylic acid absorbs six atoms of 
hydrogen in glacial acetic acid solution in the presence of platinum 
and gives the oily trimethylcycloheptanetricarboxylic acid, which is 
stable towards permanganate, and is characterised by conversion 
into the corresponding amide, long needles, m. p. 148°. H. W. 


Melting Point of Salicylic Acid. W. J. Busn & Co., Lrp. 
(Perfumery and Essent. Oil Rec., 1920, 11, 207).—Pure salicylic 
acid melts at 159°, and m. p. of 158° to 159° are regularly obtained 
with commercial samples of British salicylic acid. The m. p. 
156—157°, quoted in the pharmacopeia and commonly accepted, 
is consequently considerably too low. G. F. M. 


Molecular Compounds of Inorganic Haloids. VII. 
Hydroxycarboxylic Acid Titanates, Polyphenol Titanates, 
and certain Allied Compounds. Arruur RosknaEiM and OrTrokar 
Sorce (Ber., 1920, 58, [|B], 932—939)—A further extension of 
previous work (compare A., 1915, i, 537, and previous abstracts). 


Titanitrisalicylic acid, CH.<GS >Ti(O-C,H,*CO,H),, is obtained 
2 
when the hydrochloride of chlorotitanitrisalicylic acid, 
TiCl(O-C,H,*CO,H),, 
is exposed to the air; the pyridinium, ammonium, sodium, and 
potassium salts are described. 
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Titanidisalicylate, Ti(. 65 *) (loc. cit.), is converted by 

pyridine in alcoholic solution into the salt 
TiO(O-C,H,°CO,°C;H,N).; 

the corresponding ammonium and mercuric salts have been 

investigated. 

Titanium chloride reacts with a solution of phenyl salicylate in 
anhydrous ether to yield the compound [Ti(O-C,H,-CO,Ph).|,TiC\, ; 
with salicylamide, under the same conditions, a brown, smeary 
mass is obtained, which evolves hydrogen chloride and gives 
[TiCl(O-C,H,-CO-NH,),|,HC1; an alcoholic solution of the latter 
deposits the compound TiCl(O°C,H,-CO-NH,)s, EtOH. 

The behaviour of m-cresotic acid closely resembles that of sali- 
eylic acid. Thus, the purple compound, 

TiCl(O-C,H,Me-CO,H),,HCl, 
passes, on exposure to air, into the yellowish-white acid, 


O--\ mp: 
O,HsMe< 9 >Ti(0-C,H,Me-CO,H), 


the pyridinium and ammonium salts of which are described. The 
acid is converted by heat into titanium basic m-cresotate, 


“<n ) 


0-CO 


which is transformed by alcohol and pyridine into the yellow salt, 
Ti0(O°C,H,Me-CO,°C;H,N),; the corresponding ammonium and 
potassium salts are described. 

Other hydroxycarboxylic acids appear to react in an analogous 
manner with titanium chloride; the salts derived from proto- 
catechuic, gallic, and pyrogallolearboxylic acids were, however, too 
soluble to permit their isolation in the pure state. 

In the compounds which have been described so far, the hydroxyl 
group is, from the point of view of the co-ordination theory, 
equivalent to the carboxyl group. It is, therefore, not surprising 
to find that the polyphenols yield complexes with titanium tetra- 
chloride. Thus, when ethereal solutions of catechol and titanium 
chloride are mixed, a vigorous action occurs, the primary product 
of which could not be isolated; if, however, the ether is removed 
and the residue treated with aqueous ammonia, the ammonium salt, 


08 .<o> Ti(O°C,H,-ON H,),,H,O, is obtained (the corresponding 


potassium and silver salts are described). Other chlorides behave 
similarly. Thus, silicon tetrachloride and catechol give colourless, 
very unstable crystals of tricatechol silicon chloride (?), which are 
converted by alcoholic ammonia into ammonium tricatechol silicate, 
C,;H,0,:Si(O-C,H,-ONH,)., and by alcoholic pyridine into the 
corresponding pyridinium salt. Similarly, zirconium oxychloride 
and thorium nitrate react with a boiling aqueous ammoniacal solu- 
tion of catechol to yield the salts, C;H,0O,:Zr(O-C,;H,-ONH,).,7H,O 
and C,H,0,:Th(O-C,H,-ONH,).,7H,0. 


y 2 
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Titanium chloride reacts readily with pyrogallol in ethereal 


solution, and the product obtained after removal of the solvent is 


transformed by aqueous ammonia into the salt, 
OH-Ti[O-C,H,(OH)-ONH,]}.,3H,0. 


H. W. 


The Constitution of Phthalylmalonic Esters and Allied 
Substances. Jouannes Scueiper and Geora Hoprer (Ber., 1920, 
53, [B], 898—913)—Recent spectrochemical observations (A., 
1918, i, 436) have led Auwers and Auffenberg to cast doubts on the 


correctness of the formula, CoH, <Go> C(CO,Et)s (I), assigned to 
phthalylmalonic ester by Scheiber (A., 1912, i, 559), and to revert 
to the older formula, CO<°§!4>C:C(CO,Et), (II). The problem 


has now been re-investigated by examining the action of ozone on 
the ester and a number of related compounds. 

A substance of formula (II) would be expected to react with 
ozone to give an ozonide which would be decomposed by cold water 
with the formation of phthalic acid and ethyl mesoxalate; the 
accumulation of negative substituents around the double bond 
would not inhibit this reaction, since it is found that the similarly 
constituted benzylidenephthalide yields phthalic acid and_benz- 
aldehyde, whilst benzylidenemalonic acid gives benzaldehyde or 
benzoic acid and mesoxalic acid, and a-cyanocinnamic ester yields 
benzaldehyde or benzoic acid and the semi-nitrile of mesoxalic ester 
(phenylhydrazone, silky leaflets, m. p. 181°). Actually, ethyl 
phthalylmalonate is only slowly attacked by ozone at —20° and 
yields small amounts of phthalic acid and ethyl mesoxalate, but 
the main product (about 80%) is an oily substance (this occasionally 
solidifies to a colourless mass, m. p. about 48°, which cannot be 
further purified), which is characterised by its unusual stability 
towards water and appears to be a peroxide, probably having the 

annexed formula. Hydrolysis of the latter, 
CoO in so far as it can be effected by water, leads 
ANo to the production of phthalic acid and ethyl 
I _. mesoxalate, and this doubtless accounts for a 
es Nad C(CO,Et), portion of these substances which are found 
co, after ozonisation of phthalylmalonic ester. 
The results of the experiments, therefore, tend 
to confirm the symmetrical structure of the ester, and the apparent 
discordance between the authors’ conclusions and those of Auwers 
and Auffenberg are ascribed to the dissimilarity of the experimental 
conditions and to the possibility of desmotropic change. It appears 
that the solid ester has the constitution (I), and, in the molten 
or dissolved state, passes more or less completely into the forms 
gH ,°CO-C-CO, Et 

(II) or (IIT), 0 H OEt 
the latter are yielded by the evolution of carbon dioxide during 
ozonisation. 


; indications of the presence of 
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Very similar observations are recorded with succinylmaloni¢c 
ester, which, after ozonisation and treatment of the product with 
water, is found to give small quantities of succinic acid and ethyl 
mesoxalate, the main product, however, being a diperoxide charac- 
terised by great stability towards water. The solid ester, therefore, 
appears to have the symmetrical constitution and to undergo 
desmotropic change when melted or dissolved. 

When similarly treated, the two ethyl phthalylacetoacetates yield 
phthalic acid, acetic acid, and ethyl glyoxylate, but whereas the 
ester of lower melting point gives the products in quantitative 
amount, that of higher melting point only gives them in 60% yield. 
The constitution of the former is without doubt expressed by the 


H,:CO-C-CO, Et 
ote 2 : : 13 
o-—-UMe , whilst the latter in all probability has 


me CO CORt. .: 
the constitution CH <9 >C<coMe ; in any case, the structure 


co<OsH So <7 is definitely excluded, since such a com- 
,E 


pound would yield phthalic acid and ethyl a8-diketobutyrate, the 
latter of which is not produced. 

The results of ozonisation do not completely confirm the con- 
stitutions previously ascribed to the phthalylbenzoylacetones; the 
smooth conversion of the isomerid> of lower melting point into 
phthalic acid and phenyl methyl] triketone indicates that it has the 
formula CO i“ eg . The constitution of the isomeride 
of higher melting point has not been definitely elucidated, but the 
present investigation accentuates the improbability that the 
compounds are stereoisomerides. 

Phthalylacetylacetone yields phthalic acid, methylglyoxal, and 


acetic acid, thus confirming the structure, C( <oe 1 L>C-COMe, 
H. W. 


formula 


assigned to it previously. 


[Formation of Iron Tannates.] C. A. Mircnext (Analyst, 
1920, 45, 254—-256).—When solutions of ferrous salts and gallo- 
tannic acid are mixed, a pale ferrous tannate appears to be formed, 
any ferric salt present being immediately reduced to the ferrous 
condition. When this solution of ferrous tannate is exposed to 
the air, it is slowly oxidised, and yields insoluble incrustations and 
deposits. The earlier precipitates contain a proportion of iron 
(for example 5°38—5°75%) corresponding with Wittstein’s iron 
tannate, Fe,(C,,H)O,g), (Jahresber. Chem., 1848, 28, 221). As 
the oxidation proceeds, the successive deposits contain more iron, 
and finally approximate in composition to the precipitate which 
Pelouze (Ann. Chim. Phys., 1833, [ii], 54, 337) obtained by 
exposing a solution of ferric sulphate and gallotannic acid to the 
air for a month, namely CH Oc Fee Fe Cue which con- 
’ C,,H,0, C,,H40,’ 


tains 8-4% of iron. This compound, however, is not formed at 
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first from ferric sulphate, but the presence of ferric salts in the 
solution promotes the oxidation to the more highly oxidised com- 
pounds. The addition of a small amount of hydrogen peroxide 
to a solution of ferrous tannate causes the precipitation of a 
tannate containing iron, correspording with the amount (14-21%) 


P P > O ‘ O 
in Wittstein’s tannate, C,,H,0,° f° Fe<o .H,0,° If a large 


amount of hydrogen peroxide is "added, a heavy precipitate con- 


taining 21 to 24% of iron is immediately formed. This approxim- 
ates in composition to Ruoss’s basic tannate, (C,,H,O,)(FeO),, with 
24°42% of iron (Zeitsch. anal. Chem., 1902, 41, 732). Neither of 
these compounds, however, appears to be formed in the atmo- 
spheric oxidation of ferrous tannate. By adding a few drops of 
pine oil to a ferrous tannate solution, a dense precipitate contain- 
ing about 81% of iron is obtained. A similar catalytic acceler- 
ation of the oxidation to Pelouze’s tannate is effected by the 
addition of saliva, but in this case the action proceeds much more 


slowly. C. A. M. 


Manufacture of Hydroxyaldehydes and their Ethers. 
Anpre WEIss (Brit. Pat. 139153)—Aromatic hydroxyaldehydes 
or their ethers are obtained by the interaction of a phenol or 
phenol ether with formaldehyde and an aromatic nitroso-compound, 
such as nitrosobenzene, p-nitrosodimethylaniline, ete. For ex- 
ample, vanillin is obtained in excellent yield by heating for 
several hours on a water-bath a mixture of guaiacol (1 mol.), 
formaldehyde (1 mol.), and p-nitrosodimethylaniline (4 mol.), 
methyl or ethy! alcohol being added as a diluent, and hydrogen 
chloride being bubbled through continuously. g-Aminodimethyl- 
aniline is formed as a by-product, and is removed by extraction 
with benzene or ether after rendering alkaline with sodium hydr- 
oxide and distilling off the alcohol. The liquor is then acidified 
and the vanillin extracted with benzene and purified by distillation 
in a vacuum. G. F. M. 


Influence of Substitution in the Components on the 
Equilibria in Binary Solutions. XXVI. The Binary 
Systems of Acetophenone and Benzophenone, respectively, 
with Phenols and their Derivatives. Rosert Kremann and 
Hermann Marxtt (Monatsh., 1920, 41, 43—75. Compare this 
vol., i, 564).—Freezing-point curves have been constructed for 
the binary systems, acetophenone with a-naphthol, 8-naphthol, 
catechol, quinol, resorcinol, pyrogallol, phenol, o-nitrophenol, 
m-nitrophenol, p-nitrophenol, 2:4-dinitrophenol, and picric acid 
respectively, and for benzophenone with picric acid and 2:4- 
dinitrophenol. It is shown that both a-naphthol and f-naphthol 
form an equimolecular compound with acetophenone, melting at 
13° and 8° respectively. The three dihydroxybenzenes each form 
an equimolecular compound with acetophenone, which melts as 
follows: quinol, 40°; resorcinol, 13°; catechol, 1°. Pyrogallol 
forms two compounds with acetophenone, one molecule of aceto- 


i es ee i - eS 
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phenone combining with one half and one molecule of pyrogallol 
respectively, and the compounds melting at 18°5° and 21°. It is 
shown that the equimolecular compound with catechol is very 
much more dissociated in the fused mass than that with resorcinol. 
Benzophenone forms no compounds with any of the substances 
used; here simple eutectics are formed, as follows: at 35°, with 
20% of 2:4-dinitrophenol, and at 27° with 29% of picric acid. 
Acetophenone forms no compounds with the nitrophenols or with 
2:4-dinitrophenol; here, again, simple eutectics are formed as 
follows: at 2°5°, with 47% of o-nitrophenol; at —16°, with 41°5% 
of m-nitrophenol ; at — 4°, with 38% of p-nitrophenol ; at 12°, with 
21% of 2:4-dinitrophenol. In the case of picric acid, an equi- 
molecular compound between acetophenone and picric acid, and a 
further compound between two molecules of acetophenone and 
one molecule of picric acid, m. p. 50°, are formed. J. F.S. 


Asymmetric Synthesis. Ricnarp Weiss (Monatsh., 1919, 40, 
391—402).—The interaction of phenyl-ptolylketen and /menthol 
in absolute ethereal solution yields /-menthyl d-phenyl-ptolyl- 
acetate. This reaction represents an asymmetric synthesis, since 
an optically active compound is formed from an optically inactive 
one without the intermediate formation of the racemic compound. 
According to the author’s results, the /-menthyl d-phenyl-p-tolyl- 
acetate described by McKenzie and Widdows (T., 1905, 107, 702) 
was partly racemised. 

Dibromobenzyl p-tolyl ketone, CBr,Ph*CO-C,H,Me, crystallises 
in yellow prisms, m. p. 127-5—128°, and yields ptoluic acid when 
fused with potassium hydroxide. When heated with alcohol in a 
sealed tube at 140—160°, it gives: 

4-Methylbenzil, COPh:CO-C,H,Me, which forms crystals, m. p. 
99—101°, and distils unchanged in a vacuum. Since the action 
of hydrazine on an alcoholic solution of 4-methylbenzil yields only 
a small proportion of a crystalline substance, together with much 
syrupy material incapable of purification, the preparation of the 
phenyl-p-tolylketen was carried out by way of phenyl-ptolyl- 
glycollic acid. 

Phenyl-p-tolylglycollic acid, OH:CPh(C,H,Me):CO,H, prepared 
by heating 4-methylbenzil with potassium hydroxide solution at 
150—160°, forms crystals, m. p. 131—133°, and is coloured blood- 
red by concentrated sulphuric acid. 

a-Chlorophenyl-p-tolylacetyl chloride, C,H,Me-CPhCl-COCI, pre- 
pared by the method used by Staudinger for a-chlorodiphenylacetyl 
chloride (Annalen, 1907, 356, 72), forms a yellow oil, which is 
decomposed with moderate rapidity by atmospheric moisture. 

1-Menthyl d-phenyl-p-tolylacetate, 


C,H,Me-CHPh-C0,CH< On ny CH», 
2 


prepared by reducing a-chlorophenyl-p-tolylacetyl chloride with 
zinc turnings under ether and in an atmosphere of carbon dioxide, 
and treating the phenyl-p-tolylketen thus formed with l-menthol, 
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forms a yellow, viscous oil, b. p. 190—196°/1 mm., [a], in acetone 
—45°40°. The ester is accompanied by a small proportion of 
phenyl-p-tolylacetic acid, due to the action of water on the keten. 

The phenylacetic acid used for the synthesis of the benzyl p-toly] 
ketone was prepared by converting benzyl chloride into benzy] 
cyanide and hydrolysing the latter, and was found to be mixed 
with a little phenylacetobenzylamide, CH,Ph-CO-NH:CH,Ph, which 
may also be obtained by the Schotten-Baumann reaction from 
benzylamine and phenylacetyl chloride, and forms crystals, m. p 
122°. This compound is formed in accordance with the following 
scheme: CH,Ph-CN+CH,PhCl] —>» CH,Ph-*CCl:N-CH,Ph — 
CH,Ph-C(OH):N-CH,Ph —> CH,Ph:CO-NH-CH,Ph. 

oe iD A 


The Action of an Alcoholic Solution of Potassium Hydr- 
oxide in the Presence of Zinc Powder on the Bromobenzo- 
phenones and on some of their Derivatives. P. J. Montacye 
(Rec. trav. chim., 1920, 39, 483—491).—Bromobenzophenones and 
their derivatives when boiled in an alcoholic solution of potassium 
hydroxide with zinc powder are reduced to benzhydrols, but, at the 
same time, the bromine is completely replaced by hydrogen, and a 
certain amount of resinous material is formed. W. G. 


Ketens. XXXI. cycloButanedione Derivatives and the 
Polymeric Ketens. H. Sraupincer (Ber., 1920, 53, [B], 
1085—1092).—It has recently been suggested by Schroeter (A., 1917, 
i, 145) that the polymeric ketens are molecular compounds instead 
of cyclobutane derivatives, as postulated by Staudinger. The 
author does not agree with this view, and, in the present com- 
munication, gives a survey of the literature of this class of sub- 
stances, in which it is shown that their properties can be adequately 
interpreted by the cyclobutane formulation. New experimental 
evidence is not brought forward. H. W. 


Ketens. XXXII. cycloButane Derivatives from Diphenyl- 
keten and Ethylene Compounds. H. Sraupineer and E, Suter 
fand, in part, R. Frarr, H. W. Kiever, Kart Kwnocu, and E. 
Stanpt] (Ber., 1920, 53, [B], 1092—1105).—Diphenylketen readily 
condenses with styrene, yielding 1:1 :3-triphenylcyclobutane-2-one, 


P 
» sae - -_ , colourless needles, m. p. 135—-136°, from which the 


initial products are regenerated by heating at about 200°. The 
substance could not be caused to yield an oxime, semicarbazone, or 
phenylhydrazone, nor did it condense with benzaldehyde in the 
presence of alkali. When treated with methyl-alcoholic sodium 
hydroxide solution, it gives aay-triphenyl-n-hutyric acid, white 
powder, m. p. 178—179° (methyl ester, m. p. 125—126°), which is 
converted at 260° into styrene and diphenylacetic acid. Similarly, 
diphenylketen and p-methylstyrene give 1: 1-diphenyl-3-p-tolyl- 
cyclobutane-2-one, colourless needles, m. p. 117°, which is decom- 
posed into its constituents by heat, and with alkali gives 
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aa-diphenyl-y-p-tolyl-n-butyric acid, white powder, m. p. 207°. 
p-Chlorostyrene, b. p. ca. 74°/12 mm., is prepared by the action 
of magnesium methyl iodide on p-chlorobenzaldehyde and sub- 
sequent dehydration of the carbinol so formed by heating it with 
potassium pyrosulphate; the yields are poor (30%), on account of 
the readiness with which polymerisation occurs. With dipheny]l- 
keten, the substance yields 1: 1-diphenyl-3-p-chlorophenyleyclo- 
butane-2-one, crystalline powder, m. p. 120—121°, from which 
aa-diphenyl-y-p-chlorophenyl-n-butyrie acid, m. p. 178—179°, is 
obtained in the usual manner. Similarly, 1 : 1-diphenyl-3-p-ansyl- 
cyclobutane-2-one, m. p. 77—78°, is prepared from p-methoxy- 
styrene. Vinyl ethyl ether unites with diphenylketen to form 
1: 1-diphenyl-3-ethoxycyclobutane-2-one, crystalline powder, m. p. 
71—72°, which is relatively unstable and decomposes into its con- 
stituents when gently heated, and, apparently, 
when preserved; it is converted by alcoholic 


CH alkali into an acid, m. p. about 116°. Tetra- 


H,0~ \oH-C0 hydrobenzene and diphenylketen yield a swb- 
PN J 
CH 


CH-CPh, ‘face (annexed formula), colourless needles, 
m. p. 129—130°, which is transformed by alkali 
2 into diphenylcycloherylacetic acid, crystalline 
powder, m. p. 122°. cycloPentadiene and 
diphenylketen unite readily in molar proportions, giving the com- 
pound I or II, m. p. 89—90°, which is readily resolved by heat into 


CH-CH,°CH-CO CH-CH,°CH-CPh, 
CH——CH-CPh, CH -CH-CO 
(I.) (IT.) 


its components, and with alkali gives the corresponding acid, 
m. p. 125°. The substance is readily reduced to the corresponding 
saturated compound, colourless needles, m. p. 92°, which decom- 
poses when heated into diphenylketen and _ cyclopentene. 
Diphenylketen unites similarly with phenylmethylfulvene to yield 
a product, m. p. 168—169°. Unlike the previous cases, V-methy]l- 
pyrrole unites with two molecules of diphenylketen even when the 
substances are used in molar proportions; the product is a white, 
crystalline powder, m. p. ca. 200° (decomp.) after softening at 
190°. Pyrrole itself yields N-diphenylacetylpyrrole, m. p. 122°. 
as-Diphenylethylene gives 1:1:3:3:5:5-heraphenylcyclohezane- 
2:4-dione, m. p. 180—181°, which yields aayyee-hexaphenyl-6- 
ketohexoic acid, needles, m. p. 121—123°. H. W. 


Ketens. XXXIII. Attempts to Prepare Optically Active 
Ketens. H. Sraupincer and S. Scuorz (Ber., 1920, 53, [B), 
1105—1124).—The investigation was undertaken in the hope that 
the isolation of an optically active keten would greatly facilitate 
the investigation of the rate at which these substances unite with 
various compounds by allowing the course of the reaction to be 
followed polarimetrically. The present communication describes 
the efforts to obtain certain camphorketens. Unfortunately, the 


y* 
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substances are too unstable to permit their isolation in the uni- 

molecular form, but various dimerides have been obtained and 

characterised as cyclobutane derivatives. The fact that in certain 

instances stereoisomerides can be isolated is further evidence against 
Schroeter’s conception of the substances as additive products. 

Camphorcarboxylic chloride is most conveniently prepared by 

the action of thionyl chloride at the ordinary temperature on the 

corresponding acid. When heated, it loses 

O Me hydrogen chloride rapidly at 170°, slowly, 

—H but with the production of a purer pro 

JN JOOeg Cc» duct, at 100°, and passes into the pyron- 

} | NM one derivative (annexed formula), needles, 


AN m. p. 196°, [a], +293°8° in benzene, 
Me ~0-CO +302°2° in ethyl acetate solution, which 
is identical with the product obtained by 


Kachler and Spitzer by the action of acetyl chloride on camphor- 
carboxylic acid. Attempts to depolymerise the substance were un- 
successful. When subjected to the prolonged action of concentrated 
hydrochloric acid at the ordinary temperature, the dimeride is 
transformed into the corresponding hydroxy-acid, m. 262° 
(Kachler and Spitzer give m. p. 264°), which, when heated at about 
290°/0°1 mm., is reconverted into the substance, m. p. 196°, a 
little camphor being simultaneously formed. The acid is very 
sensitive towards alkali, and is converted by 
aqueous potassium hydroxide into the ketone 
ASZooN/" (annexed formula), m. p. 180°. 

~ |C Attempts were made to prepare camphor- 
\ y, YX ZX » keten from bromocamphorcarboxyl bromide 
Me OO Me (the latter, m. p. 80—81°, is obtained by the 
action of bromine in the presence of carbon 
disulphide on camphorcarboxyl chloride, removal of the halogen 
acids from the solution by carbon dioxide, and subsequent treat- 
ment of the solution with hydrogen bromide); the bromide reacts 
readily with zinc in ethereal solution, but yields only the acid, 

m. p. 264°, and the pyronone compound, m. p. 196° (see above). 
Camphorcarboxyl chloride readily loses hydrogen chloride under 
the influence of basic reagents, particularly quinoline, and the 
resultant solution contains camphorketen in the free state for a 
short period. Polymerisation, however, readily results, with the form- 
ation of a mixture of cis and trans-dicamphorcyclobutanediones (I 
and II); the former has m. p. 152—153°, [a],, + 116°3° in benzene, 


QO Me 

AN COL ZN Fh ie o foe 

(I.) o<\<—co—— | Od (IL.) { c¢ <co>\Y 
\ we oN 7 \Z 
e 


+126-8° in ethyl acetate solution, whilst the latter has m. p. 
150—151°, [a], + 61:1° in benzene, +62°9° in ethyl acetate. Wher 
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either polymeride is heated for a short time at 160—170°, the keten 
is transitorily formed, which rapidly passes into the pure product 
of m. p. 196°. With p-toluidine, either substance gives camphor- 
carboxyl-p-toluidide, whilst with hydrochloric acid the same acid 
is obtained as from the pyronone derivative; with methyl alcohol 
and alkali, methyl camphorcarborylate, b. p. 143—145°/12 mm., 
142°/13 mm., [a], +57°91° in ethyl acetate solution, is obtained. 
With ethyl-alcoholic potassium hydroxide solution, the reaction 
follows a different course, yielding small amounts of a new acid, 
m. p. about 187°, but neither camphorcarboxylic acid nor its ethyl 
ether ; the main product is dicamphorketone, m. p. 182° (see above), 
which is more conveniently 
Ph H prepared by the action of 
es ’ dilute aqueous —- — 
| -C. -C. oxide on an ethereal solu- 
Ad<Go>¥P (od<co>® Ph tion of either polymeride. 
N\IZNo \IZ7 No The formation of cam- 
Me Me phorketen from the cyclo- 
(I.) (II.) butanedione derivative is 
established, not only by the 
Me 0. ani 0 Me appearance of po. Hey 
AN NLS but also by addition of 
has Nec A certain reagents, which 


(III.) combine so rapidly with the 


keten that combination 
occurs before polymerisation can take place. Thus, for example, 
the dicamphorcyclobutanediones readily react with benzylidene- 
aniline to yield the two stereoisomeric B-lactams (I and II), m. p.’s 
166°5° and 195—196° respectively, and with p-benzoquinone to give 
at peace (III), orange-coloured crystals, m. p. 
05—306°. ; 


The Chloroquinones. A.J. pen Hoxianper (Rec. trav, chim. 
1920, $9, 481—482).—The author has repeated the work of 
Peratoner and Genco (A., 1895, i, 342) and of Oliveri Tortorici 
(A., 1898, i, 303) on the preparation of 2:3-dichloro-p-benzoquin- 
one. He found no evidence of the formation of this compound, the 
products he obtained being 2:5-dichloro-p-benzoquinone and 2 : 6-di- 
chloro-p-benzoquinone. W. G. 


The Fission of certain Glucosides and Amygdalin. Géza 
ZempLin (Ber., 1920, 53, [B], 996—1006).—Amygdalin is known 
to contain a biose which is hydrolysed by acids or by emulsin to 
two molecules of dextrose, but its identity has not been further 
established. The experiments now described were undertaken ir 
the hope that hepta-acetylamygdalin might undergo fission under 
the influence of a solution of hydrogen bromide in glacial acetic 
acid in such a manner as to yield phenylbromoacetonitrile and the 
acetylbromo-compound of the biose of amygdalin. The feasibility 
of this plan is shown by experiments with a number of acetylated 

u* 2 
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cellobiosides, but, unfortunately, the process proves not to be 
available for amygdalin, in which the presence of the cyanogen 
group renders the glucosidic union between mandelic acid and the 
biose more stable than the ethereal bond between the two glucose 
residues. Attempts to avoid this difficulty by using hepta-acetyl- 
amygdalinic acid were unsuccessful, and it was further not found 
possible to obtain a suitable crystalline derivative of amygdalin 
which was free from nitrogen. 

Hepta-acetylbenzylcellobioside, CH ,Ph*O°C,.H,,0,,Ac,, long, 
colourless, silky needles, m. p. 193° after softening at 190°, 
[a]? —37°4° in chloroform solution, is prepared by the interaction 
of acetylbromocellobiose and benzyl alcohol in benzene solution in 
the presence of silver carbonate, and is hydrolysed by hydrogen 
bromide in glacial acetic acid to acetylbromocellobiose, m. p. about 
190° (decomp.), [a] +92°0° in chloroform solution. Under 
similar conditions, the latter substance was also obtained from 
hepta-acetylmethylcellobioside, small, colourless needles, m. p. 180°, 
from hepta-acetylisobutylcellobioside, slender, colourless needles, 
m. p. 196—197°, [a]? -—21°5° in chloroform solution, and from 
hepta-acetylphenylcellobioside, yellowish-grey needles, m. p. 193° 
(prepared from phenol and acetylbromocellobiose in the presence 
of quinoline). Tetra-acetyl-8-methylglucoside appeared to undergo 
fission in a similar manner, since, although acetylbromoglucose could 
not be isolated in the crystalline state, its presence could be deduced 
from the abundant formation of phenylglucosazone after hydrolysis 
of the product with calcium carbonate and subsequently with 
aqueous alcoholic alkali. On the other hand, tetra-acetylsalicin 
yielded tetra-acetylsalicin bromide, CH,Br-C,H,-O-C,H,0;Ac,, long, 
colourless prisms, m. p. 167°, [a]i? +47°1° in chloroform solution, 
the free hydroxyl groups of the saligenin residue being replaced 
by bromine. 

Tetradeca-acetyldiamygdalinimide, 

(C,7H,,0,;.Ac,-O°-CHPh-CO),NH, 
is prepared by saturating a solution of hepta-acetylamygdalin in 
chloroform containing a little absolute alcohol with dry hydrogen 
chloride; it forms long needles, m. p. 212°, [a]{} —72°1° in chloro- 
form solution. It is hydrolysed by alcoholic potassium hydroxide 
solution to diamygdalinimide, which is hydrolysed by boiling 


aqueous hydrochloric acid with abundant production of dextrose. 
H. W. 


Action of Light on Colloidal Chlorophyll in the Presence 
of Stabilising Agents. Reni Wurmser (Compt. rend. Soc. Biol., 
1920, 88, 437—438; from Chem. Zentr., 1920, i, 895).—Colloidal 
chlorophyll, prepared according to the directions of Willstatter and 
Stoll, is much more sensitive to light than the natural product. 
This sensitiveness can be greatly depressed by certain colloids, of 
which gelatin appears to be the most potent; white of egg and 
gum arabic are much less powerful, whilst starch is inactive. 
Possibly an action of salts on the complex may be observed in 
plants. If the effect of the protective colloid is due to shielding 
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from oxygen, the same effect may possibly be expected from carbon 
dioxide. H. W. 


Synthesis of Pelargonidine. Ruicuarp Wi.tstirrer and 
LAszL6 ZECHMEISTER (Sitzungsber. Preuss. Akad. Wiss. Berlin, 
1914, 34, 886—893).—The condensation of 2:4 :6-trihydroxybenz- 
aldehyde with sodium methoxyacetate and methoxyacetic anhydride 
at 150—155° gives 5:7-dimethoryacetyl-3-methorycoumarin (1), 
prisms, m. p. 170—171° (corr.), from which, by treatment with cold 
dilute sodium hydroxide solution, 5 : 7-dihydrory-3-methory- 
coumarim (II), prisms or rhombic leaflets, m. p. 280—285° (corr. ; 
decomp.), is obtained. 3:5:7-7rimethoxycoumarin (III), prisms 
or oblong leaflets, m. p. 171—172° (corr.), formed from the latter 
by treatment with diazomethane, reacts with excess of magnesium 
anisyl bromide, the product giving 3:5:7-trimethoxy-2-p-anisyl- 
pyrylium chloride (IV), bluish-red prisms (compare Decker and 
Fellenberg, A., 1907, i, 1064), from which the methyl groups are 
removed by means of boiling hydriodic acid in presence of phenol. 
3:5: 7-Trihydroxy-2-p-hydroxyphenylpyrylium iodide thus obtained 
gives a corresponding chloride (V), identical in composition, crystal- 
line form, solubility, reaction, and absorption spectrum with the 
chloride of natural pelargonidine (Willstatter and Bolton, A., 1914, 
i, 564; 1915, i, 283). 


0 0 
OMe-CH,-00,/ \% \go _, 0H e p 
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| CH OH CH 
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Chromanones. II. The Brazilin and Hematoxylin 
Question. P. Preirrer and H. J. Emer (Ber., 1920, 53, [B, 
945—953).—A further contribution to the synthesis of substances 
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allied to brazilin and hematoxylin (compare Pfeiffer and Grimmer, 
A., 1917, i, 661). 

7-Methoxychromanone [7-methoxy-2 : 3-dihydro-y-benzopyrone] 
condenses with vanillin methyl ether in alcoholic solution in the 
presence of sodium hydroxide to yield 7:3! : 4’/-trimethory-3-benzyl- 
idene-2 : 3-dihydro-y-benzopyrone, almost colourless needles, m. p. 
139—140°, which is reduced by hydrogen in the presence of 
platinum black to 7:3/:4!-trimethoxybenzylchroman [7 :3!:4!-tri- 
methoxy-3-benzyl-2 : 3-dihydro-y-benzopyrone], 
O—CH, 
CO-CH:-CH,°C,H,(OMe),, 


colourless, shining needles, m. p. 87°. Similarly, 7-methoxy- 
chromanone condenses with piperonal to give the piperonylidene 
derivative, pale yellow, felted needles, m. p. 149°, and with 
furfuraldehyde to yield the furfurylidene compound, needles, m. p. 
119—120°. 

7:8-Dimethoxychromanone [7 :8-dimethoxy-2 : 3-dihydro-y-benzo- 
pyrone}, colourless leaflets, m. p. 100—101°, is obtained by the 
reduction of the corresponding chromone with hydrogen in the 
presence of platinum black; it yields a semicarbazone, colourless 
needles, m. p. 218° (decomp.), an oxime, long, shining needles, 
m. p. 152°, a piperonylidene derivative, small, pale yellow needles, 
m. p. 181°, and a furfwrylidene compound, pale yellow needles, 
m. p. 133°. Attempts to condense the chromanone with vanillin 
methyl ether met with difficulty, but a substance, slender, yellow 
needles, m. p. 133—134°, which is probably 7:8:3/:4!-tetra- 
methoxy-3-benzylidene-2 : 3-dihydro-y-benzopyrone, was isolated in 
amount too small for identification. 

Gallacetophenone dimethyl ether condenses with piperonal in the 
presence of alcohol and warm 50% aqueous sodium hydroxide 
solution yielding jiperonylidenegallacetophenone dimethyl ether, 
OH-C,H.(OMe).*CO-CH:CH-C,H,:0,:CH,, deep yellow needles, 
m. p. 178° (perchlorate, dark violet crystals; acetyl derivative, 
yellow leaflets, m. p. 127°), and with furfuraldehyde to give 
furfurylidenegallacetophenone dimethyl ether, golden-yellow needles 
or leaflets, m. p. 105° (acetyl derivative, m. p. 92°). H. W. 


OMe:C,H,< 


Tannins. IV. Hamameli-tannin. IZ. Kari FrevupEnBeErc 
and Danie, Perers (Ber., 1920, 58, [B], 953—961).—Further 
investigation has confirmed the previous conclusion (A., 1919, 
i, 215) that hamameli-tannin is an ester-like compound of gallic 
acid (2 molecules) and a sugar related to the hexoses. The identi- 
fication of the latter has not yet been accomplished, but it appears 
to consist of an almost pure aldo-hexose. It does not give the 
reactions of a pentose. On the other hand, it differs from the 
usual hexoses in that it cannot be converted into levulic acid, 
but its action towards magenta-sulphurous acid and Fehling’s 
solution indicates that it is a true sugar. 

Considerable improvements have been effected in experimental 


ORGANIC CHEMISTRY. i. 563 


technique. The hydrolysis is effected by tannase (the preparation 
of which is described in detail), and the process only goes to com- 
pletion with solutions containing less than 2°5% of the tannin. 
The course of the action can be followed for the greater part by 
polarimetric observations or, preferably, by measurement of the 
gradual increase of the acidity of the solution. The use of lead 
carbonate and basic lead acetate for the removal of residual gallic 
acid has been found to be disadvantageous, since the susceptible 
hamameli-sugar is thereby extensively changed, and these reagents 
are now replaced by the washed clay of H. Wislicenus, which is 
found to adsorb gallic acid and tannin from the cold solution 
without affecting the sugar. An improved method of purifying 
hamameli-tannin is fully described. H. W. 


Physical Properties of some Alkaloids. H. ZrEnvisrn 
(Arch. Exp. Path. Pharm., 1920, 86, 342—372).—Some physical 
properties, such as odour, solubility, surface tension, electrical 
charge, according to Zwaardemaker’s method, etc., of forty-two 
alkaloids were studied. The results are tabulated together with 
some of the properties of these alkaloids previously established. 

S. S. Z. 


Complex Metallic Ammines. III. ; Dichlorotetrapyridine- 
cobalt Salts. Tuomas Srarer Price (T., 1920, 117, 860—865). 


Quinoline-2-, -3-, and -4-sulphonic Acids. E. Bresrnorn and 
BertHaA GEISSELBRECHT (Ber., 1920, 58, [B], 1017—1033).—An 
investigation has been made of the quinoline-2-, -3-, and -4-sulphonic 
acids which is of particular interest, since quinolines sulphonated 
in the pyridine nucleus do not appear to have been described 
previously. In general, the sulphonic acids are well-crystallised 
substances, the melting points of which are above 270° and have 
not been determined. They are fairly strong, monobasic acids. 
The alkali salts are freely soluble in water, as are also the alkaline- 
earth compounds, although certain of the latter could be obtained 
in the crystalline condition. The 2-acids are so unstable that they 
lose sulphur dioxide when their aqueous solutions are boiled, and 
neither from them nor from the 4-acids was it found possible to 
prepare the corresponding sulphony] chlorides or sulphonamides, on 
account of the readiness with which sulphur dioxide is eliminated. 
The 3-acids, on the other hand, exhibit a much more normal 
behaviour. 

Quinoline-2-sulphonic acid, slender, colourless needles, is pre- 
pared by the oxidation of 2-thiolquinoline with nitric acid (D 1-4) 
or by the action of boiling aqueous sodium sulphite solution on 
2-chloroquinoline. The silver salt is described. Similarly, 
4-chloroquinoline and sodium sulphite yielded quinoline-4-sulphonic 
acid, colourless needles, the calciwm salt (+4H,O) and silver salt 
of which were analysed. 4-Methylquinoline-2-sulphonic acid, 
obtained by the oxidation of 2-thiol-4-methylquinoline or from 
sodium sulphite and 2-chloro-4-methylquinoline, forms slender, 
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colourless needles, which give 2-hydroxy-4-methylquinoline when 
boiled with water; the sodiwm and calcium salts are described. 
2-M ethylquinoline-4-sulphonic acid is prepared from 4-thiol-2- 
methylquinoline or 4-chloro-2-methylquinoline; the potassium, 
sodium, ammonium, calciwm, and silver salts were investigated. 
For the preparation of the 3-sulphonic acids other methods were 
necessary, since 3-thiolquinoline is unknown, and attempts to pre 
pare 3-thiol-2-methylquinoline from 3-hydroxy-2-methylquinoline 
were unsuccessful; in addition, the stability of the halogen atom 
in 3-chloro-2-methylquinoline is such as to render reaction of the 
substance with sodium sulphite impracticable. The authors have 
therefore used a method of the Héchst Farbwerke, according to 
which o-aminobenzaldehyde is condensed with sodium acetone- 
sulphonate in aqueous alkaline solution, and have thus obtained 
2-methylquinoline-3-sulphonic acid (the barwm and silver salts, 
the sulphonyl chloride, pale yellow needles, m. p. 121°, and the 
sulphonamide, m. p. 227°, are described). Potassium 2-methyl- 
quinoline-3-sulphonate is converted by benzaldehyde and zinc 
chloride at 180° into 2-styrylquinoline-3-sulphonic acid, which is 
remarkably stable to acid oxidising agents, but is readily oxidised 
by potassium permanganate in alkaline solution to a mixture of 
2-carboryquinoline-3-sulphonic acid and 2-aldehydoquinoline-3- 
sulphonic acid, C,,H,O,NS,H,O (the oxime, colourless needles, and 
phenylhydrazone [%] are described); the aldehyde remains un- 
changed when boiled with fuming nitric acid or with dilute 
sulphuric acid and chromic acid, but, on the other hand, a boiling 
aqueous solution of the calciwm salt is readily oxidised by silver 
oxide to the calcitwm salt of 2-carboxyquinoline-3-sulphonic acid, 
C,,»H;0;NSCa,4H,O (the calcitwm hydrogen salt is also described). 
The ready solubility of the free acid in water, combined with the 
paucity of material, prevented the acid itself from being isolated. 
The crude acid, however, is converted by concentrated hydrochloric 
acid at 170° into quinoline-3-sulphonic acid, long, colourless, 
slender needles (+”H,O); the barium salt forms colourless, 
hydrated needles. H. W. 


Allyl 2-Phenylquinoline-4-carboxylate. A. Gams (U.S. Pat. 
1336952).—Allyl 2-phenylqutnolime-4-carboxylate, long needles, 
m. p. 30°, b. p. 260°/15 mm., forms a hydrochloride, small, citron- 
yellow needles, m. p. 145—147°, which is instantly hydrolysed by 
water. The ester is tasteless, and the hydrochloride has a slight 
sweet taste. The ester can be made by the usual methods, and has 
therapeutic properties similar to those of the alkyl esters of 
2-phenylquinoline-4-carboxylic acid. CuemicaL ABSTRACTS. 


Influence of Substitution in the Components on the 
Equilibria in Binary Solutions. XXV. The Binary Systems 
of Carbazole and Phenols. Rosert Kremann and FerpinanpD 
Stovak (Monatsh, 1920, 41, 23—42. Compare following 
abstract).—Freezing-point curves have been constructed for the 
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systems carbazole with a-naphthol, 6-naphthol, catechol, resorcinol, 
quinol, pyrogallol, the three nitrophenols, 2:4-dinitrophenol, and 
picric acid respectively. It is shown that the two naphthols, pyro- 
gallol, and the three dihydroxybenzenes do not form compounds 
with carbazole; in-all these cases simple eutectics are formed, as 
follows: a-naphthol, 90°0° with 7% of carbazole; B-naphthol, 115°0° 
with 9°0% of carbazole; catechol, 102:0° with 4:0% of carbazole; 
resorcinol, 107-0° with 7°0% of carbazole; quinol, 163-0° with 15% 
of carbazole; pyrogallol, 126°0° with 1% of carbazole. Similar 
relationships are found for the nitrophenols and 2: 4-dinitro- 
phenol, simple eutectics only being formed, as follows: o-nitro- 
phenol, 43°5° with 3°0% of carbazole; m-nitrophenol, 92°0° with 
50% of carbazole; p-nitrophenol, 106°7° with 6°0% of carbazole; 
and 2:4-dinitrophenol, 98°6° with 17°0% of carbazole. Picric 
acid forms an equimolecular compound with carbazole, m. p. 183°, 
and this compound forms an eutectic with carbazole at 181°5° con- 
taining 51% of carbazole, and with picric acid at 113° containing 
5% of carbazole. J.F.S. 


Influence of Substitution in the Components on the 
Equilibria in Binary Solutions. XXIV. The Binary System 
Acridine with Phenols. Roserr Kremann and FeErpinanp 
Stovak (Monatsh., 1920, 41, 5—21. Compare this vol., i, 570, and 
preceding abstract).—Freezing-point curves have been constructed 
for the binary systems of acridine with phenol, a-naphthol, 
Bnaphthol, quinol, catechol, and resorcinol respectively. It is 
shown that, in the case of phenol and acridine, two compounds are 
formed, namely, between two molecules of phenol and one molecule 
of acridine, m. p. 87°, and between two molecules of phenol and 
three molecules of acridine, m. p. 101°. In the case of 8-naphthol, 
two compounds are also formed, between three molecules of 
B-naphthol and two molecules of acridine, m. p. 135°, and between 
one molecule of B-naphthol and two molecules of acridine, m. p. 
96°. Acridine and a-naphthol also form two compounds, an equi- 
molecular compound, m. p. 115°5°, and a compound between one 
molecule of a-naphthol and two molecules of acridine, m. p. 97°. 
Quinol and resorcinol each form a single compound with acridine of 
the composition, two molecules of acridine with one molecule of the 
phenol; these compounds have melting points 209-5° and 179°5° 
respectively. In the case of catechol, a single compound is also 
formed, but this is an equimolecular compound, m. p. 144°5°. The 
affinity of phenol, 8-naphthol, and a-naphthol for acridine increases 
in the order named. J. F. 8. 


Preparation of p-Nitrophenylcarbamide Chloride. Fars- 
WERKE voRM. MEISTER, Lucius & Brinine (D.R.-P. 319969, 
additional to D.R.-P. 241822; from Chem. Zentr., 1920, ii, 777). 
—p-Nitroaniline is added to a solution of carbonyl chloride in an 
indifferent solvent, and, if necessary, is further treated with the 
chloride until the amine hydrochloride has completely disappeared ; 
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temperatures may be employed which are considerably above that 
at which dry pnitrophenylearbamide chloride is transformed into 
the corresponding carbimide. It is preferable first to dissolve the 
carbonyl chloride, in part or completely, in the solvent, such as 
nitrobenzene, benzene, or carbon tetrachloride, and then to add 
the amine. H. W. 


Alteration in Taste of the Sweetening Agent, Dulcin 
[p-Phenetylcarbamide| as a Result of Chemical Change. 
H. Toms and K. Netresuerm (Ber. deut. pharm. Ges., 1920, 30, 
227—250).—It is found that p-phenetylcarbamide, 

OEt-C,H,-NH-CO-NH,, 
loses its sweetening power when a considerable variety of acidic or 
basic substituents is introduced into the benzene nucleus. 

The only pphenetylearbamide substituted in the nucleus which 
has been described previously is that obtained by Berlinerblau by 
the action of nitrous fumes on an alcoholic solution of dulcin; this 
compound is now shown to be 3-nitro-pphenetylcarbamide, since 
it is identical with the product obtained by the successive action 
of carbonyl chloride and ammonia on 3-nitro-»phenetidine. 
(3-Nitrophenetidine hydrochloride is obtained as by-product of this 
action. It commences to dissociate at 130°, and action is com- 
plete at 150°. It is extremely readily hydrolysed by water, and 
the change in colour from the yellow salt to the cinnabar-red base 
may be conveniently employed in testing for traces of moisture.) 
3-Nitro-p-phenetylcarbamide may also be obtained by the action 
of dilute nitric acid on dulcin at the ordinary temperature. (The 
readiness with which dulcin is converted into its intensely yellow 
nitro-derivative forms the basis of a convenient and rapid method 
of distinguishing between dulcin and other sweetening agents.) 
2-Nitro-p-phenetidine is similarly transformed by carbonyl chloride 
and ammonia into 2-nitro-p-phenetylcarbamide, long, yellow, 
shining needles, m. p. 178°5° after softening at 176°. This sub 
stance is also obtained by the action of a cold mixture of nitric 
acid (53%) and concentrated sulphuric acid on dulcin, but the yield 
is only 60%, as a considerable amount of the latter is destroyed. 
It cannot be conveniently prepared from 2-nitro-p-phenetidine 
hydrochloride and potassium cyanate in boiling aqueous solution, 
since the main product of this action is dinitro-p-diphenetylcarb- 
amide, CO(NH-C,H,[NO,]-OEt),, yellow needles, m. p. 201°. 
3-Nitroso-p-phenetylcarbamide is conveniently prepared by the 
addition of the requisite quantity of sodium nitrite solution to 4 
suspension of finely powdered dulcin in much concentrated hydro 
chloric acid; it forms pale yellow needles, which decompose at 
51—52°. 3-Amino-p-phenetylcarbamide, needles, decomposing at 
179°, is prepared by the reduction of the corresponding nitro 
compound with tin and hydrochloric acid; the hydrochloride, 
colourless leaflets, decomposing slowly at 170°, the sulphate, prisms, 
and the acetyl derivative, coarse, colourless needles, m. p. 181°, 
are described. When the salts are treated with nitrous acid, the 
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diazonium compound is produced, which rapidly passes into the 
azimino-derivative (annexed formula), slender needles, m. p. about 
141° (decomp.) after softening at 138°. 
\ oxnaywy = Similarly, 2-nitro-p-phenetylcarbamide 
Bog >= re i so by tin and eioctbbinns acid 
hier to 2-amino-p-phenetylcarbamide, colour- 
less needles, m. p. 202° (the hydrochloride [+H,O] and acetyl 
derivative, slender, silky needles, m. p. 217—-218°, are described). 
Nitrous acid converts the substance into a dark brown dye. 
p-Phenetylcarbamide-2-sulphonic acid is prepared by the action of 
fuming sulphuric acid on dulcin at 50—60°; the sparingly soluble 
lead and the sodiwm salt were analysed. The constitution of the 
compound is proved by its formation from a boiling aqueous solu- 
tion of carbamide nitrate and p-phenetidine-2-sulphonic acid. It 
could not be transformed into the corresponding phenol by fusion 
with potassium hydroxide. 2-Chloro-p-phenetylcarbamide, small, 
matted needles, m. p. 148°, is obtained in almost quantitative yield 
from 2-chloro-p-phenetidine hydrochloride and potassium cyanate. 
The similarly prepared 2-bromo-p-phenetylcarbamide forms long 
prisms, m. p. 156°. A dichloro-p-phenetylcarbamide, needles, m. p. 
200°, is obtained from dichloro-p-phenetidine by the successive action 
of carbonyl chloride and ammonia. H. W. 


The Sweetening Power of Derivatives of p-Hydroxyphenyl- 
carbamide. F. Borprecker and R. Rosgensuscn (Ber. deut. pharm, 
Ges., 1920, 80, 251—258).—The authors have attempted to obtain 
a sweetening agent analogous to dulcin (p-phenetylcarbamide), buf 
possessing greater sweetening power and greater solubility in water, 
and have therefore prepared hydroxy-p-ethoxyphenylcarbamide, 
HO-CH,*CH,°0-C,H,-NH:*CO-NH,, and fy-dihydroxy-p-propoxy- 
phenylearbamide, HO-CH,:CH(OH):CH,:0-C,;H,-NH-CO-NHsg. 
An improvement: in the solubility in water is noticed in either case, 
but the former compound is less sweet than dulcin and has a bitter 
after-taste, whilst the latter is not sweet. 

Hydrozy-p-ethoxyphenylearbamide, plates, m. p. 160°, is obtained 
by the action of ethylene chlorohydrin on p-hydroxyphenylcarb- 
amide in the presence of sodium ethoxide or, alternatively, by 
condensing ethylenechlorohydrin with p-nitrophenol to p-nitro- 
phenyl hydroxyethyl ether, pale yellow needles, m. p. 94—95°, and 
reducing the latter with zine dust and hydrochloric acid to p-amino- 
phenyl hydroxyethyl ether hydrochloride, needles, m. p. 204—205°, 
and converting the amino-ether into the corresponding carbamide 
by an aqueous solution of calcium cyanate. By-Dihydrory-p-prop- 
oryphenylcarbamide, needles, m. p. 156—157°, is prepared from 
p-hydroxyphenylearbamide and a-monochlorohydrin. 

p-Hydroxyphenylearbamide reacts with chloroacetamide at 
100—110° in the presence of sodium methoxide, yielding p-carb- 
amidophenoxyacetamide, NH,*CO:-NH-C,H,°O-CH,"CO-NH,, small 
leaflets, m. p. 264° after previous softening; it is tasteless. 


H. W. 
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The Iodoamidines. J. Bovcautt and P. Ronin (Compt. rend, 
1920, 171, 38—40).—Benzamidine reacts with iodine in the 
presence of dilute aqueous sodium hydroxide to give iodobenz- 
amidine, m. p. 117°, which is apparently a derivative of hypoiodous 
acid. It reacts with potassium iodide in the presence of hydro- 
chloric acid, the whole of its iodine being liberated, thus showing 
that the iodine is linked directly with the nitrogen and is not a 
substituent of the benzene ring. Anisamidine and _piperon- 
amidine give similar crystalline iodoamidines. W. G. 

Action of Substituted Hydrazines on the Acyclic a3-Di- 
. ketones. FE. E. Braise (Compt. rend., 1920, 171, 34—36).— 
Whilst hydrazine gives with acyclic ad-diketones a mixture of 
derivatives of pyridazine and tetrahydropyridazine, the substituted 
hydrazines give pyrrole derivatives. Thus s-dipropionylethane gives 
with phenylhydrazine 1-anilino-2 :5-diethylpyrrole, 

H:CEt 

BCE. NHPh, 
m. p. 65°5°. Similarly, with phenylmethylhydrazine, it yields 
1-methylanilino-2 :5-diethylpyrrole, b. p. 162°/16 mm., which, when 
reduced with zinc and hydrochloric acid in acetic acid solution, 
gives aniline and 2:5-diethylpyrroline, b. p. 154°/760 mm. or 
62°/28 mm., giving a platinichloride, m. p. 180° (decomp.); an 
aurichloride, m. p. 100—101°, and a gicrate, m. p. 97—98°. 
Dipropionylethane reacts with ammonia to give 2 :5-diethylpyrrole, 
b. p. 100°/29 mm., giving an orime, m. p. 155°. On reduction, the 
pyrrole gives the 2:5-diethylpyrroline described above. W. G. 


Coloured Sensitisers Derived from Quinolines, Quin- 
aldines, and Lepidines containing Dimethylamino- and 
Diethylamino-groups. H. Barsier (Bull. Soc. chim., 1920, [iv], 
27, 427—439).—6-Dimethylaminoquinoline gives an ethiodide, 
m. p. 212°, and an impure isomeride, m. p. 170°, in which the ethyl 
iodide is probably attached to the nitrogen of the -NMe, group. 

When pphenylenediethyldiamine, glycerol, sulphuric acid, and 
nitrobenzene are boiled together for three hours, 6-diethylamino- 
quinoline, b. p. 192—193°/20 mm., is obtained, giving a hydro- 
chloride, a platinichloride, m. p. 280°, a picrate, m. p. 196°, a 
methiodide, m. p. 148°, and an ethiodide, m. p. 159°. 

By the action of paraldehyde on pphenylenedimethyldiamine in 
hydrochloric acid solution, 6-dimethylamino-2-methylquinoline, 
m. p. 101°, b. p. 319°/760 mm., is obtained, yielding a hydro- 
chloride, a sulphate, a platinichloride, m. p. 199° (decomp.), 4 
mercurichloride, m. p. 202°, two isomeric methiodides, m. p. 230° 
and 190° respectively, and two ethiodides, m. p. 226° and 100° 
respectively, of which the less fusible compound has the alkyl iodide 
attached to the ring nitrogen, whilst in the more fusible compound 
it is united to the alkylamino-nitrogen. Dimethylaminomethyl- 
quinoline also gives a di-ethiodide. 

By the action of a mixture of acetone and formaldehyde 
saturated with hydrogen chloride on p-phenylenedimethyldiamine 
in hydrochloric acid, 6-dimethylamino-4-methylquinoline, m. p. 71°, 
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b. p. 330°, is obtained, giving a hydrochloride, a platinichloride, 
m. p. 200°, a mercurichloride, m. p. 206°, a methiodide, and 
probably two ethiodides. 

The alkyl iodides of quinoline, and of 2- and 4-methylquinolines 
containing a dialkylamino-group, give a series of new colouring 
matters when condensed either among themselves or with alkyl 
iodides of other bases. Thus, 6-dimethylaminoquinoline ethiodide 
yields a cyanine when condensed with 2:6-dimethylquinoline 
ethiodide. In a similar way, the author has prepared cyanines by 
condensing the following mixtures: (+) 6-Dimethylaminoquinoline 
ethiodide and 6-dimethylamino-2-methylquinoline ethiodide. 
(c) 6-Diethylaminoquinoline ethiodide and 2: 6-dimethylquinoline 
ethiodide. (d) 2:6-Dimethylquinoline ethiodide and 6-dimethyl- 
amino-2-methylquinoline ethiodide. (e) 6-Dimethylaminoquinoline 
methiodide and 2:6-dimethylquinoline methiodide. (f) 2:6-Di- 
methylquinoline methiodide and 6-dimethylaminoquinoline amyl- 
iodide. (g) 6-Dimethylaminoquinoline ethiodide and 2: 6-dimethy]- 
quinoline methiodide. (h) 6-Dimethylaminoquinoline methiodide 
and 2:6-dimethylquinoline ethiodide. (%) 6-Dimethylamino- 
quinoline methiodide and 6-dimethylamino-2-methylquinoline meth- 
iodide. (Jj) 6-Dimethylaminoquinoline ethiodide and 4-methy]- 
quinoline ethiodide. (/) 6-Dimethylaminoquinoline ethiodide and 
6-dimethylamino-4-methylquinoline ethiodide. (l) 6-Dimethyl- 
amino-2-methylquinoline methiodide by itself. (m) 6-Dimethy]l- 
amino-2-methylquinoline ethiodide by itself. (mn) 6-Dimethylamino- 
4-methylquinoline by itself. (o) Dimethylaminoquinoline ethiodide, 
2:6-dimethylquinoline ethiodide and formaldehyde. (p) Dimethyl- 
aminoquinoline ethiodide, dimethylamino - 2- methylquinoline 
ethiodide and formaldehyde. (q) Dimethylamino- 2-methyl- 
quinoline ethiodide by itself in the presence of formaldehyde. 
(r) p-Dimethylaminobenzaldehyde in turn with dimethylamino-2- 
methylquinoline methiodide and ethiodide, and dimethylamino- 
4-methylquinoline methiodide and ethiodide. 

All these cyanines containing the active auxochrome group, 


NMe, or NEt,, are of interest in photography as sensitisers. 
W. G. 


Condensation of 1-Phenyl-3-methyl-5-pyrazolone with 
Aldehydes and Ketones. S. C. Cuarrersez and B. N. Guosu 
(Proc. Asiatic Soc. Bengal, 1919, 15, cxxxii—cxxxiii)—_When 
1-phenyl-3-methyl-5-pyrazolone is heated with aldehydes in mole 
cular proportions, condensation usually takes place with the elimin- 
ation of water. The compounds thus obtained have the general 

eT i | 
formula CHR:C< are: 
phore -CO-C:C, and are highly coloured. The present paper 
describes how aldehydes may be made to unite with pyrazolone, 
without the elimination of water, to form the intermediate additive 


hydroxyl compounds, OH-CHR-CH< Gy The chromo 


These substances contain the chromo- 
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phoric group, -CO-C°C, is absent in them, and necessarily they are 
either colourless, or at any rate much less coloured than the corre- 
sponding unsaturated compounds. An attempt to synthesise 
pyranol derivatives from the pyrazolone and o-hydroxy-aldehydes 
is also described. Some new condensation products with aldehydes 
and ketones have been prepared, and in this connexion it has been 
pointed out that the aliphatic ketones are much less reactive than 
those of the aromatic series. CHEMICAL ABSTRACTS. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XXIII. The Binary 
System Antipyrine-Benzoic Acid. Roperr KReMmANN and 
Hermann Markt (J/onatsh., 1920, 41, 1—4. Compare A., 1919, 
ii, 458).—F reezing-point curves of the binary mixture benzoic acid 
and antipyrine have been made, from which it is seen that these 
two substances form a single equimolecular compound, m. p. 66°; 
this compound forms an eutectic with benzoic acid at 59°5° con- 
taining 50°5% of antipyrine, and one with antipyrine containing 
63°5% antipyrine at 59°5° These results show that compeunds such 
as salipyrine are due to combination of the carboxyl group with 
the antipyrine, and not to the phenolic group, for although phenol 
does form an equimolecular compound with antipyrine, it is a much 


weaker compound than that formed in the present experiments. 
J. F. §. 


Condensation of Benzoin with Diamines. S. C. CHATTERJEE 
and B. N. Guosn (Proc. Asiatic Soc. Bengal, 1919, 15, 
exxxi—cxxxii).— With the object of preparing substituted naphtha- 
dipyridines or pyridinonaphthapyrroles, the reaction between 
benzoin and some of the naphthylenediamines has been studied, 
using the corresponding amine hydrochlorides as condensing agents. 
The reaction took place in the manner desired only in the case of 
1:4- and 1:5-diamines, a mol. of the diamine combining with 
2 mols. of benzoin with the elimination of 4 mols. of water. There 
are three possible formule for each of these substances, and, 
although no conclusive proof is available, on the strength of 
indirect evidence it has been suggested that each of the two 
nitrogen atoms in both these substances forms part of a six-mem- 
bered ring. Contrary to expectation, the 1:2-diamine yielded a 
product which appears to be identical with Fischer’s diphenyldi- 
hydronaphthaquinoxaline (A., 1893, i, 284). Incidentally, the 
reaction between benzoin and benzidine was also studied, but in 
this case the closing of the ring did not take place, the compound 
obtained having the structure C,.H,(NH-CHPh:COPh),. An 
attempt was made to close the ring by boiling with acetic anhydride, 
but this only resulted in the formation of a diacetyl derivative. 
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The Constitution of Yellow Sulphide Dyes. Jarinpra 
Kumar Mazumper and Epwin Roy Warson (T., 1920, 117, 
830—834). 
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Decomposition of Nitrosocompounds. II. Witiiam A, 
Noyes and James A. Coss (J. Amer. Chem. Soc., 1920, 42, 
1280—1286. Compare Oppé, A., 1913, i, 534).—When an ice-cold 
alcoholic solution of nitrosophthalimidine is treated with alcoholic 
sodium hydroxide, ethyl o-diazomethylbenzoate, 

N,:CH’C,H,°CO,Et, 
red crystals, m. p. 39°, separate, but at the ordinary temperature 
after two to three days, or on warming, nitrogen is evolved, and 
ethyl phthalaldehydatedihydrazone, 
CO,Et-C,H,-CH:N-N:CH:C,H,-CO,Et, 
yellow crystals, m. p. 145°, is produced; this compound is decom- 
posed by hydrochloric acid at 130° into phthalazone and phthal- 
aldehydic acid. Ethyl w-ethoxy-o-toluate, CO,Et-C,H,-CH,*OEt, 
an oil, Di 1:059, n*° [-49556, is produced by boiling an alcoholic 
solution of the diazo-compound ; w-ethoxy-o-toluic acid, 
CO,H-C,H,-CH,*OEt, 
melts at 84°5°. Similarly, the product of the action of sodium 
hydroxide on nitrosoaminolauronic anhydride (Noyes and Taveau, 
A., 1904, i, 807) is the dihydrazone of camphononic acid, which 
gives camphononic acid on hydrolysis, accompanied by ethozry- 
laurome acid, OEt*C,H,,°CO,Et, b. p. 113—115°/3 mm. J. K. 


The Behaviour of Albumins and Antitoxins towards the 
Electric Current and the Isolation of Pure Antitoxic 
Albumin from Diphtheria Serum by the Electro-osmotic 
Method. W. G. Ruppet (Ber. deut. pharm. Ges., 1920, 30, 
314—-328).—If the blood serum of a normal animal is subjected 
to the action of an electric current in a cell which is divided into 
three partitions by suitable semipermeable membranes, and is so 
arranged that the middle cell contains the serum whilst the outer 
ones contain pure water in which the electrodes are placed, the 
fission of the electrolytes and wandering of the ions is first 
observed, whilst also a number of organic substances, such as 
amino-acids and degradation products of the albumins, are 
removed. As soon as the isoelectric point has been reached, the 
separation of euglobulin commences in the middle cell, and the 
reaction of the serum passes from neutral or faintly alkaline to 
acid. After removal of euglobulin, the separation of paraglobulin 
and albumins can be electrically effected, since the latter are more 
highly electrically charged, and therefore have a higher velocity 
of migration. The process can also be applied to the preparation 
of a pure antitoxic albumin, since it is found that the antitoxins 
are not in any way damaged or weakened by the electric current. 
In diphtheria serum, the antitoxin is mainly combined with the 
paraglobulin, whilst the euglobulin contains only small amounts 
of antitoxin, and the albumin practically none. The procedure 
has the advantage over precipitation methods that the usual 
imactive ingredients of the serum of immunised animals are also 
removed, whilst the danger of bacterial impurities can easily be 
avoided. H. W. 
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Tyrosine and the Dibasic Amino-acids in the Proteins 
of Yeast. Pierre THomas and Anpr& Cuasas (Compt. rend., 
1920, 170, 1622—1625).—An examination of the two proteins, 
cerevisin and zymocasein, previously found in yeast (compare A., 
1913, i, 942, 1026), shows that cerevisin contains 4°13% of tyrosine, 
6°26% of glutamic acid, and about 1% of aspartic acid. Zymo- 
casein contains 2°85% of tyrosine, 0°94% of glutamic acid, and 
about 1% of aspartic acid. In the estimation of glutamic acid, 
the authors recommend the recrystallisation of its hydrochloride 
from 96% alcohol, in order to free it from ammonium chloride. 

W. G. 


Hemoglobins. J. THonnarp (Compt. rend. Soc. Biol., 1920 
83, 441—442; from Chem. Zentr., 1920, i, 895).—In the reduction 
of oxyhemoglobin with ammonium sulphide for distinguishing it 
from carbon monoxide hemoglobin, the concentration of the 
reducing agent, the temperature, and the origin of the blood are 
of considerable importance. Experiments with human and animal 
blood are described. Under similar conditions, the oxyhzmo- 
globins of warm-blooded animals are much more stable than those 


of cold-blooded animals. H. W. 


Carbon Monoxide Hemoglobin. J. THonnarp (Compt. rend. 
Soc. Biol., 1920, 83, 443—444; from Chem. Zentr., 1920, i, 895). 
—The times have been measured which, at different temperatures 
and with a uniform current of gas, are necessary for the conversion 
of carbon monoxide hemoglobin by hydrogen into reduced hemo- 
globin and by oxygen into oxyhemoglobin, the experiments being 
performed with the blood of man, ox, and carp. The results show 
a complete parallelism between these actions and the stability of 
oxyhemoglobin towards ammonium hydrogen sulphide (preceding 
abstract). H. W. 


The Production and Properties of Pathological Melanin. 
E. Satxowsxr (Arch. path. Anat., 1920, 227, 121—137). 
—Melanin was obtained from the intestinal tract and from 
tumours. A total of 995 grams of intestine yielded only 0°4406 
gram of melanin, or 0°044%. In the preparation of melanin 
it is necessary to avoid heating with concentrated hydrochloric 
acid, since this may lead to the formation of melanoidin. The last 
traces of protein and fat can be removed by heating with glacial 
acetic acid. By this method, melanin is obtained in two fractions, 
one soluble in dilute sodium hydroxide, another insoluble even in 
15% sodium hydroxide. By keeping, the soluble portion also tends 
to become insoluble. Melanin contains sulphur, which is firmly 
bound. It is resistant to oxidising agents, but is completely 
destroyed by permanganate in alkaline solution and by a mixture 
of potassium dichromate and sulphuric acid. Melanin consists in 
large measure of atom complexes belonging to the cyclic and 
heterocyclic series, but also contains aliphatic molecules. 
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Melanin and the Brown Endogenous Pigments. B. Braun 
and MartTHa ScumiptMann (Arch. path. Anat., 1920, 227, 
137—152).—I. Melanin.—Melanin obtained from human tumours 
showed the following elementary analysis: C 51:92, H 5°21, 
N 11:03, S 3°42%. Melanoidin from horn contained: C 52°85, 
H 5°91, N 10°04, S 5°41%. Melanin is believed to be 3:4- 
dihydroxyphenylcysteine, C,H,(HO),*CH,*C(SH)(NH,)°CO,H. 
II. Endogenous pigment.—The endogenous brown pigments are 
insoluble in ethyl alcohol and ether. The ability of these pigments 
to be stained with fat stains is due to extraneous material, and not 
to fatty acids contained within them. The pigment obtained from 
a heart showing brown atrophy was physically and chemically 
identical with melanin. III. Relation of melanin to adrenaline. 
—Melanin, like adrenaline, causes vasoconstriction. It does not 
cause hyperglycemia when injected intravenously. The action of 


adrenaline on the heart differs from that of melanin. 
CuHemicaL ABSTRACTS. 


Esterification of «-Amino-acids. H. A. Smonve and H. H. 
MitcHett (J. Amer. Chem. Soc., 1920, 42, 1265—1277).—The 
progress of esterification by the process of Osborne and Jones (A., 
1910, i, 447) of individual amino-acids, and of mixtures obtained 
by the acid hydrolysis of casein, vignin, gelatin, and vegetable 
albumin, has been studied. The method depends on a determin- 
ation of both the mineral and the unesterified amino-acids by the 
method of Sorensen (A., 1908, i, 115), and of the mineral acid 
alone by a Volhard estimation of chloride ion, allowance being also 
made for acidity due to addition of silver nitrate, when this has 
been used for purposes of decolorisation. This was, however, best 
accomplished by means of barium hydroxide and aluminium 
sulphate, which are preferable to sodium carbonate and potassium 
alum (Denis, A., 1911, ii, 163), because they can be quantitatively 
removed. Alanine can be esterified to the extent of 96%, lysine 
82%, glutamic acid 85%, and a mixture of amino-acids 90%. 
Determination of the total amino-acids after prolonged acid hydro- 
lysis shows that a considerable proportion, 36% of those from 
casein, undergoes esterification during the removal of water from 
the crude acids preparatory to esterification by repeated evapor- 
ation with alcohol. Of the subsequent esterification, most occurred 
during the first hour, after which it progressed slowly until 
equilibrium was reached. There is no unesterifiable residue. 

J. K. 


Mechanism of Enzyme Reaction. Enc: Yamasaxi (Sci. 
Rep. Téhoku Imp. Univ., 1920, 9, 137—142).—A theoretical paper 
in which a number of hypotheses put forward to explain the 
mechanism of enzyme action are discussed. J. F. 8. 


The Influence of Hydrogen-ion Concentration on the 
activation of Pepsin Solutions. Jonn H. Norrurop (J. gen. 
Physiol., 1920, 2, 465—470).—Pepsin in solution at 38° is most 
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stable at a hydrogen-ion concentration of about P,, 5:0, this point 
being independent of the anion of the acid used and of the purity 
of the enzyme solution. Increasing the hydrogen-ion concentration 
above P,, 5°0 causes a slow increase in the rate of destruction of 
pepsin, whilst decreasing the hydrogen-ion concentration causes a 
very rapid increase in the rate of destruction of the enzyme. 
The existence of an optimum range of hydrogen-ion concentra- 
tion for the digestion of proteins by pepsin cannot be explained 
on the grounds of destruction of the enzyme by either too weak 
or too strong acid. W. G. 


The Effect of the Concentration of Enzyme on the Rate of 
Digestion of Proteins by Pepsin. Jouyn H. Norrsrop (J. gen. 
Physiol., 1920, 2, 471—498).—In certain cases, it is found that the 
rate of digestion of proteins by pepsin is not proportional to the 
total concentration of the pepsin, and it is suggested that this is 
due to the enzyme being in equilibrium with another substance, 
which the author, for convenience, calls peptone. This equilibrium 
is expressed by the law of mass action, according to the equation 
K = concentration pepsin x concentration peptone/concentration 
pepsin—peptone, it being assumed that only the uncombined pepsin 
affects the hydrolysis of the protein. This was expressed as a 
differential equation, and was found to agree with experimental 
results. Pepsin inactivated by alkali enters the equilibrium to the 
same extent as active pepsin. Where the concentration of peptone 
is large with respect to that of the pepsin, that of the substrate 
being relatively constant, the equation simplifies to Schiitz’s rule, 
z=K,/TEA, where x=amount of substrate digested, 7 =time, 
#=concentration of pepsin, and 4 =concentration of substrate. 

An integral equation, identical with that of Arrhenius for the 
action of ammonia on ethyl acetate, is obtained, which holds for 
the entire course of the digestion, except for the first few minutes, 
with varying enzyme concentration. 

It is shown that there are many analogies between the action of 
pepsin on albumin solutions and that of toxins on an organism. 


W. G. 


Properties of a Specially Prepared Enzymic Extract, 
Polyzime, and comparison of its Starch Liquefying Power 
with that of Malt Diastase. Joxicni Takamine, jun., and Koxkicul 
Osumma (J. Amer. Chem. Soc., 1920, 42, 1261—1265).—Polyzime 
is an aqueous extract of diastatic enzymes, D 1-:03—1°'06, containing 
many other enzymes, made by a specially prepared culture of 
Aspergillus oryzae on media, consisting mainly of wheat bran. Its 
amyloclastic power by Wohlgemuth’s method is D%*,;,. 3°000; 
De wours 115-000; whilst Lintner’s saccharogenic value at 21° is 43, 
and at 50°, 150. Its diastatic power remains unchanged at the 
ordinary temperature for six months, but is diminished after three 
hours above 40°. Its chemical composition is also given. J. K. 
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Chemical Kinetics of Catalase. II. Catalase from a 
Germinated Bean: Glycine hispida maxim. Enucui Yamasaki 
(Set. Rep. Téhoku Imp. Univ., 1920, 9, 59—73. Compare this 
vol., i, 194).—The enzyme from germinated beans, Glycine hisyida 
maxim, was obtained as a dry, very active powder by digesting 
the crushed beans with distilled water saturated with toluene. The 
rate of decomposition of hydrogen peroxide by means of the 
catalase, G. hzsyida has been studied at 0°, 10°, 18°, and 25°, and it 
is found that the reaction follows the theory previously put forward 
for the catalase Phyllostachys mitis, Riv. (this vol., i, 453). There 
is a remarkable difference between the two kinds of enzyme. The 
temperature-coefficient of the rate of decomposition is By = 1°40 
for P. mitis and 1°85 for G. hisyida. The difference observed is 
much too great to be attributed to the effects of the coexisting 
proteins. To test this point, the reaction was carried out with the 
enzyme containing different quantities of the coexisting soluble 
proteins, when no difference was found in the value of k’. It seems 
probable that catalase is a common name for a group of enzymes 
which have the power of catalysing hydrogen peroxide. These 
enzymes have different stabilities hv which they may be recognised, 
and they probably have different physical properties. J. F. S. 


Chemical Kinetics of Catalase. III. Effect of Chemical 
Reagents on the Kinetics of Catalase. Emcnt Yamasaxi (Sct. 
Rep. Téhoku Imp. Uniw., 1920, 9, 75—88. Compare preceding 
abstract).—The effect of adding small quantities of various sub- 
stances to the reaction mixture of catalase and hydrogen peroxide 
has been studied at 0°. The experiments were carried out by 
adding to 18 c.c. of water 2 c.c. of a mixture of the catalase and 
the other chemical substance; this is kept at 0° for some time, 
usually about an hour, and then 4 c.c. of 0°1N-hydrogen peroxide 
is added. The rate of reaction is then measured in the usual way. 
The reactions are controlled by a similar procedure, but leaving 
out the foreign substance. The influence of the added substance 
is calculated from the equations, r,=A%9/hEB 5 contro 3 T= K'/F contro) 
in which kZ, and k’ are the initial activity and decomposition 
constants in the presence of the added substance, and KE gcontroi) and 
K ontrort) are the same values in the absence of the control; r,; and 
f, are the coefficients of depressions of the activity. It is found 
that mercuric chloride, potassium cyanide, hydroxylamine, and 
phenylhydrazine entirely stop the reaction ; strong oxidising agents 
such as potassium chlorate, potassium nitrate, and potassium di- 
chromate retard the reaction very much; manganese sulphate 
increases the reaction, as also do soluble starch, glycine, and sucrose ; 
dextrose is entirely without action. All other substances used retard 
the reaction; the order of the effect, starting with the greatest 
retardation, is aniline, silver sulphate, ferric alum, acetonitrile, 
ammonium molybdate, potassium dichromate, copper sulphate, 
yellow phosphorus (15 c.c. sat. sol.), chrome alum, potassium nitrate, 
Mercuric cyanide, potassium chlorate, alanine, quinine, sodium 
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carbonate (V/100), brucine, sodium oleate, salicin, potassium 
chloride, asparagine, arsenious acid, menthol (15 c.c. sat. soln.), 
cobalt sulphate, urethane, ammonium vanadate, ammonium 
sulphate (V/1875), dextrose. The concentration used was V/1200, 
except where the contrary is stated. The effects of the electrolytes 
are attributed to oxidation, adsorption, or combination with the 
enzyme, and, as a secondary action, coagulation. J. F. S. 


Chemical Kinetics of Catalase. IV. Catalase from the 
Blood of Cattle. Encai Yamasaki (Sci. Rep. Tohoku. Imp. Univ., 
1920, 9, 89—95. Compare preceding abstracts).—The reaction 
between catalase from the blood of cattle and hydrogen peroxide 
has been examined at 0°, 12°5°, 10°, 18°, and 25°. The reaction 
is similar in every respect to that observed with catalase from other 
sources. The temperature-coefficients are k=1'28 and k’/=1°63, 
which indicate that the present catalase differs from those previously 
examined. 

Investigations with catalase from various sources show that the 
decomposition of the enzyme is approximately proportional to that 
of the hydrogen peroxide. When the enzyme is kept in the solid 
state for about a year, it is changed into a less active variety. The 
rate of reaction is expressed by —dC/dt=kEC and 

(—dE /dt)/(—dC /dt)=k'/k. 

The course of the reaction may be attributed to the fact that most 
of the labile kind of catalase had decomposed and that the chief 
réle was taken by the stable variety. Similar behaviour was also 
found with solutions of the ferments which had previously been 
treated with hydrogen peroxide. This may also be attributed to 
the fact that the labile form decomposes more rapidly with 
hydrogen peroxide than the stable form. J. ¥. &. 


Action of Poisons on an Enzymatic Process. VI. 
Comparative Experiments on the Action of Certain 
Potassium and Sodium Compounds. C. G. Sanressoy 
(Skand. Arch. Physiol., 1920, 39, 236—256; from Chem. Zentr., 
1920, iii, 18—19).—The influence of a series of potassium and 
sodium salts on the ability of the catalase of frog’s muscle to 
decompose hydrogen peroxide has been studied. In general, action 
of a salt depends on the anion rather than the cation. The anions 
may be approximately arranged in the following order: 


SO,, PO,>F>Br>I>CO,;>Cl> BrO,>Cl0,>NO,>CN, 


in which the first member is least and the last most potent. The 
following series is established for the cations of a number of 
chlorides: Mg>Zn>Ba>K>Sr>Ca>Na>Fe. The order is not 
invariably maintained with different concentrations. H. W. 


Urease. Arno.tp Haun (Ber. deut. pharm. Ges., 1920, 30, 329).— 
In their recent communication, Wester and Pin Yin Yi appear to 
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have completely overlooked the fact that certain of the results 
which they describe have been obtained previously by the author. 
H. W 


Chemical Kinetics of Urease. E1icu: Yamasaki (Sct. Hep. 
Tohoku Imp. Univ., 1920, 9, 97—136).—The decomposition of urea 
by urease has been investigated under various conditions. The 
enzyme used was obtained from the soja bean by powdering the 
beans, extracting the powder with water saturated with toluene, 
filtering, and precipitating the filtrate with alcohol. The pre 
cipitate is washed with absolute alcohol and dried in a vacuum over 
calcium chloride. It is shown that when the reaction was examined 
in a faintly acid solution in the presence of a constant stream of 
carbon dioxide, the reactions CO(NH,), —> NH,*CO.NH, —> 
(NH,),CO, take place with about the same velocity. Since the 
initial velocity [—dc/dt]t_, is unaffected by any factor, the velocity 
constant /:, of the first reaction is determined by [—dC/dt}t_,/Cy=',, 
from which it is shown that k, is proportional to the concentration 
of the urease, when the initial concentration of the urea is taken 
as constant. But it is a somewhat complicated function of the 
initial concentration of the urea, even though a constant quantity 
of urease is used at the start; the relationship is 1/k,(k)—k)= 
8:2C3*, where /, is the velocity constant for C)=0°002; hk, is taken 
as the standard because the effect of urea on urease can be reason- 
ably neglected in such a dilute solution. The constant k of the 
second reaction seems to be independent of the initial concentra- 
tion of urea, but it is approximately proportional to that of the 
urease. Although the ferment forms an heterogeneous system with 
the substrate, the reaction is homogeneous, that is, the decom- 
position of the substrate does not take place in the enzyme phase; 
at the same time, the rate of hydrolysis is not that with which 
the substrate diffuses into the enzyme phase, because the reaction 
is not affected by stirring. The mechanism of the reaction does 
not consist in the decomposition with a measurable velocity of an 
intermediate compound formed instantaneously by the reacting 
components, as is generally accepted. Further, the enzyme and 
the substrate do not form an intermediate compound with a measur- 
able velocity, and the latter is not decomposed into the products 
of reaction and the enzyme as is assumed by van Slyke and Cullen. 
It is a simple catalytic action carried on in the substrate phase. 
The activity of the catalyst, however, is instantaneously diminished 
in an irreversible manner by the substrate, according to the 
equation given above. The experimental results are calculated by 
means of the formule Cy, =Cyge*'; Cy, = Cy. ky /(ka — hy). (e~*1' — e-*2"); 
Cy, = Coll — 1/(k, — ky) . (Age-*1¢ — hye *2*)], and it is found that 
there is a fair agreement between the calculated and observed 
values. The temperature-coefficients for k, and k, are 1°90 and 1°93 
respectively. The addition of electrolytes diminishes the activity 
of the enzyme, due to the adsorption of them by the enzyme. The 
effects are calculated by Freundlich’s formula for hydrochloric acid, 
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h=1/kg- (ko—%,)=1070C%5; for mercuric chloride, h=108°3C%; 
and for silver sulphate, h=10000%. The effect of alkalis is 
reversible, but that of acids is irreversible. Consequently, the 
Michaelis relationship, ~//y=1/(1+[OH]/q), is applicable to the 
alkalis, but ¥//y~=1/(1+¢q/[H'"]) does not hold for acids, because 
the action of the hydrogen ion is irreversible. J. F. S. 


The Action of Iodine on Arsenious Acid and its Phenyl 
Derivatives. Paut Frevry (Bull. Soc. chim., 1920, [iv], 27, 
490—507).—Iodine reacts with arsenious acid and with the corre- 
sponding tervalent phenyl derivatives of arsenic (phenylarsine, 
diphenylarsine, and triphenylarsine) in the same manner, convert- 
ing them all into the corresponding arsenic compounds. The 
action is, however, a balanced one, the hydriodic acid formed tend- 
ing to reduce the arsenic compounds. In aqueous solution, if their 
insolupility did not oppose the action, the oxidation of the three 
phenylarsines would be complete under conditions where arsenious 
acid would give an equilibrium reaction. Phenylarsine is, how- 
ever, very sharply distinguished from the di- and tri-phenyl- 
arsines, both in the velocity of its oxidation and the equilibrium 
attained under uniform conditions. The four compounds form a 
continuous series, in which the oxidisability by iodine increases 
from arsenious acid up to triphenylarsine. It is of interest to note 
that both potassium iodide and alcohol, far from diminishing the 
reducing action of hydriodic acid on the arsenic compounds, rather 
increase the reduction, and if both iodide and alcohol are present 
in sufficient concentration, may totally invert the action. 


W. G. 


Production of Aromatic Arsenic Compounds [{Mono- 
and Di-aryl Arsenious Haloids]. (Sir) Witiiam Jackson Pore 
(Brit. Pat. 142880).—Mono- and di-aryl arsenious haloids are 
obtained by bringing an arsenious haloid in the liquid or vapour 
phase into intimate contact with a triarylarsine heated to a high 
temperature under ordinary atmospheric pressure. According to 
the proportion of arsenious haloid employed, reactions expressed 
by the following equations, in the typical case of the phenyl 
arsenic chlorides, occur: (1) AsPh,+2AsCl,=3AsPhCl, ; 

(2) 2AsPh, + AsCl, =3AsPh,Cl ; 

(3) AsPh;+AsCl, = AsPh,Cl + AsPhCl,; (4) AsPh,Cl + AsCl, = 
2AsPhCl,; (5) AsPhCl,+AsPh,=2AsPh,Cl. For these reactions 
with triphenylarsine a temperature approaching 350° is favour- 
able. The products may be separated by any physical or chemical 
means, or should the diaryl compound be required as the mait 
product, any monoaryl compound present in the reaction mixture 
may be converted by gently boiling with triphenylarsine, 4 
expressed by reaction (5) above, and, conversely, should the mono 
aryl compound be required, dry diaryl arsenious chloride present 
is transformed according to reaction (4). G. F. M 


PHYSIOLOGICAL CHEMISTRY. 


Preparation of Aromatic Arsinic Acids. ANTOINE 
MovuneyraT (Brit. Pat. 142947).—Aromatic arsinic acids are pro- 
duced by the interaction of aromatic diazonium compounds with 
cold or warm aqueous or dilute alcoholic solutions of arsenious 
acid, in acid, neutral, or alkaline medium in the presence of a 
copper salt and a reducing agent adapted to the acid or alkaline 
medium employed. In acid medium, for example, hypophos- 
phorous acid or cuprous hydroxide is suitable, whilst in neutral 
or alkaline medium, sodium hyposulphite, sodium formaldehyde- 
sulphoxylate, or even an excess of alkaline arsenite may be 
employed. The method of procedure is capable of numerous 
modifications in detail, of which examples are given. [See, further, 
J. Soc. Chem. Ind., 1920, 527a.] G. F. M. 


Arsinic Acids Derived from Guaiacol and Veratrole. 
Constitution of the Polyarsenides. Rosrerr Grorce FARGHER 
(T., 1920, 117, 865—875). 


A Sulphur Compound which is Present in Very Small 
Amounts in Salvarsan. C. Srrzyzowsk: (Korr.-Bl. Schweiz. 
Aerzte, 47, 176; Zentr. Biochem. Biophys., 1918, 19, 794. Com- 
pare Fargher and Pyman, T., 1920, 117, 372).—The author has 
detected in salvarsan a sulphur compound, which is possibly a 
sulpho-acid. CHEMICAL ABSTRACTS. 


Sodium Compound of Diaminodihydroxyarsenobenzene 
Dihydrochloride. U. Suzuki (U.S. Pat. 1330288),—-The dihydro- 
chloride is moistened with ethyl alcohol and dissolved in methyl 
alcohol, and to the solution is added gradually a solution of 
sodium ethoxide or methoxide until a test portion gives a clear 
solution in a considerable excess of water. The whole liquid is 
added to ether containing 6—10% of ethyl alcohol, whereby the 
desired sodium compound is obtained as a yellowish-brown pre- 
cipitate, which is washed with ether and dried in a vacuum. The 
whole process should be carried out in an atmosphere of hydrogen 
or nitrogen to prevent the possi»le formation of poisonous or 
deleterious substances, which may be produced in the presence of 
even small quantities of oxygen. The product contains 22—23% 
of arsenic, and its aqueous or physiological sodium chloride solution 
is suitable for injection. CHEMICAL ABSTRACTS. 


Physiological Chemistry. 


The Analysis of the Carbon Dioxide Equilibrium in 
Blood According to H. Straub and K. Meyer. Leonor 
MicwaELtis (Biochem. Zeitsch., 1920, 108, 53—59).—A critical 
discussion of the works of Straub and Meyer (A., 1918, ii, 467; 
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1919, i, 53; this vol., i, 200) on the combination of hemoglobin 
with carbon dioxide. 8. S. Z. 


The Catalase of the Erythrocytes. H. von Ever and E. 
BorcenstamM (Biochem. Zeitsch., 1920, 102, 124—131).—The 
catalase in the erythrocytes of horse’s blood is activated by heat. 
At 57°, an increase in the activity amounting to 170% was 
observed. Chloroform and toluene activated the catalase only to 
a small extent. 8. 8. Z. 


Serum Lipochrome. I. A. A. Hismans van DER BerGH and 
P. Mutter (Proc. K. Akad. Wetensch. Amsterdam, 1920, 22, 
748—757).—Cow’s serum was found to contain only carrotene, and 
egg-yolk and fowl’s serum only xanthophyll. Human serum 
usually contained both pigments, with a preponderance of 
carrotene. These are similar observations to those recorded by 
Palmer (A., 1916, i, 186, 863). The authors do not, however, lend 
support to the suggestion advanced by the American workers that 
the lipochrome of cow’s serum is present in the form of a complex 
with protein. Evidence is given that aqueous solutions of 
carrotene, probably colloidal in nature, may be prepared, from 
which ether will not extract the pigment directly, but only after 
the addition of alcohol. Other reagents which affect the colloidal 
state will also “ liberate” the carrotene, so that it may be extracted 
by shaking with ether. Carrotene in the two forms of solution 


may show different susceptibilities to destruction by light. 
J. C. D. 


Hemolytic Action of some Chlorine Derivatives of 
Methane, Ethane, and Ethylene. W. Puérz (Biochem. 
Zeitsch., 1920, 108, 243—271).—Experiments with a number of 
chlorine derivatives of methane, ethane, and ethylene show that 
the hemolytic activity of these compounds is proportional to their 
molecular weight and to the number of chlorine atoms. Stalagmo- 
metric experiments, on the other hand, have shown that there is 
no relation between the surface tension of these compounds and 
their hemolytic activity. S. S. Z. 


A Thermostat with an Electromagnetic Regulator and 
Electrical Heating Apparatus. G. Joacnimoeiu (Biochem. 
' Zeitsch., 1920, 103, 49—53).—A description of an arrangement 
of apparatus suitable for experiments with isolated mammalian 
organs. 8. S. Z. 


Sympathomimetic Amines. I. Amino-derivatives of 
Naphthalene. A. Mapinaverria (Anal. Fis. Quim., 1920, 18, 
66—78).—The compounds described were prepared to ascertain 
whether the physiological action of bases related to adrenaline 
persists in compounds containing a naphthalene instead of 4 
benzene nucleus and an amino-group in the side-chain in the 
B-position to the nucleus. B-Methory-a-naphthylethylmethyl- 
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amine, C\j)H,-CH(OMe)-CH,-NHMe. The corresponding B-meth- 
ory-B-phenylethylmethylamine, OMe-CHPh-CH,*-NHMe, b. pp. 
105—106° at 22 mm., was also prepared, as it had not been 
described previously. 1-A mtnoacetyl-4-methorynaphthalene, 
NH,°CH,°CO-C,,H,"OMe, 

has m. p. 67°. a-Aminoacetylnaphthalene, NH,*CHs*CO-C,,H,, is 
described. Tests on the physiological action (constriction of blood 
vessels) were carried out with the compounds and with B-pheny]l- 
ethylmethylamine used as a standard. The tests proved that a 
naphthalene compound is forty times more active than a benzene 
one; that a methoxy-group does not materially affect the physio- 
logical properties; and that a carbonyl group in the side-chain 
decreases, but a hydroxyl group in the nucleus increases, the action 
of the compound on the blood pressure. W. R. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Decomposition of d/-Phenylalanine by Bacillus proteus 
and Bacillus subtilis. Hajime Amarsu and Mipori Tsuna 
(Acta Scholae Med. Univ. Imperial Kioto, 1918, 2, 447—457).— 
Each micro-organism (Bacillus proteus and B. subtilis) was per- 
mitted to act in pure culture on a nutrient solution which con- 
tained inorganic salts, glycerol, d/-phenylalanine, and either a 
phosphate mixture or lactose plus freshly precipitated uranyl 
phosphate. Incubation occurred for forty days at 37°. Both 
bacterial species consumed the dl-phenylalanine to a marked 
degree; that which was recovered after the action of B. proteus 
was dextrorotatory; that which was recovered after the action of 
B. subtilis was optically inactive; apparently B. proteus acted 
asymmetrically, whilst B. swbtilis attacked both antipodes. Both 
organisms formed phenyl-lactic acid and phenylethylamine. In 
the presence of lactose and urany! phosphate, this amine was formed 
to a marked degree, but the acid could not be found in the culture. 
In the presence of a phosphate mixture, the acid was the chief 
product, and only a very small amount of the amine was formed. 
B. proteus produced d-phenyl-lactic acid, whilst B. subtilis made 
L-phenyl-lactie acid. CuemicaL ABSTRACTS. 


Formation of Tyrosol from /-Tyrosine by Bacteria. 
KinsaBuro Hrirat (Acta Scholae Med. Univ. Imperial Kioto, 1918, 
2, 425—432).—A strain of Bacillus lactis aerogenes, isolated from 
the feces of a breast-fed infant, produced small amounts of tyrosol 
(p-hydroxyphenylethyl alcohol) from /tyrosine during incubation 
for thirty to thirty-three days at 25° or 37°; none was formed at 
45°. The yield was increased by addition of a phosphate mixture 
to the nutrient solution, which also contained uranyl phosphate 
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and either dextrose or lactose. Tyrosol was not obtained by the 
action of B. lactis aerogenes on tyramine hydrochloride. Another 


strain of this organism did not produce tyrosol from /-tyrosine. 
CHEMICAL ABSTRACTS. 


The Chemical Composition of the Tubercle bacillus. 
A. Goris (Compt. rend., 1920, 170, 1525—1527).—Tubercle 
bacilli when washed free from bouillon, dried at 37°, and extracted 
with chloroform yielded a substance precipitable from chloroform 
solution by ether, which the author names hyalinol, 7 grams being 
obtained from 1500 grams of dry bacilli. When saponified by 
sodium hydroxide, the sodium salts of crotonic and isocrotonic 
acids, and a small amount of a substance having an odour of 
jasmin and mimosa, are obtained. W. G. 


Action of Different Acids on the Growth of Mucor. 
Betrtincer and Detavat (Bull. Assoc. Chim. Sucr., 1920, 37, 
254—-261).—The mucor employed for saccharification in distilleries 
is favourably affected in its vegetative growth by a slight addition 
of mineral or organic acid to the liquefied cereal mash. The 
optimum amount of acid varies in a general way inversely with 
the degree of ionisation, but acetic and succinic acids, which are 
excretion products, exert a disproportionately great inhibitive 
action when present in more than the optimum amounts, although 
their influence is very favourable to growth if this amount is not 
exceeded. [See also /. Soc. Chem. Ind., 1920, 555a.] J. H. L. 


The Yeast Saccharomyces thermantitonum. Hans von 
Evter and Inevar Laurin (Biochem. Zeitsch., 1920, 102, 
258—268).—A strain of Saccharomyces thermantitonum emanating 
from the Institut fiir Garungsgewerbe in Berlin was examined by 
the authors for its growth, fermentation, and inversion capacities. 
They found that the limits of temperature characteristic for this 
species have altered after fifteen years’ cultivation in the labora- 
tory on beer wort. A similar observation has been previously 
made by the authors on a strain of S. thermantitonum which came 
from Jérgensen’s laboratory. It is therefore concluded that the 
yeast, during the years of cultivation in the laboratory, adapted 
itself to a lower temperature. S. S. Z. 


Formation and Significance of Hexosediphosphoric Acid 
in the Metabolism of Yeast. Cart Nevuperc (Biochem. Zeitsch., 
1920, 103, 320—336. Compare A., 1918, i, 91).—Fresh bottom 
yeast in the presence of toluene does not utilise inorganic phosphate, 
whilst the same yeast after drying esterifies the phosphates. The 


formation of hexosediphosphate, therefore, does not take place 
S. S. Z. 


under normal conditions of alcoholic fermentation. 


Sulphurous Acid and Yeast Fermentation. = Enik 
Hicetunp (Biochem. Zeitsch., 1920, 108, 299—306).—0°007)- 
Sulphurous acid completely inhibited the fermentation of 1 gram 
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of yeast in 25 c.c. of solution. 0-005N-Acid did not completely 
inhibit its activity. The toxic effect of sulphurous acid on yeast 
fermentation is attributed to the undissociated acid. Sodium 
sulphite showed an inhibitive action as compared with potassium 
sulphate. A 0°2N-potassium sulphate solution increased the 
fermentation by about 25%. 8. S. Z. 


Fermentation of Pyruvic Acid under the Conditions of 
the Fixation Method. {Fermentation of Pyruvate- 
Sulphite by Yeast.] Cart Neupere and Esa Reinrurta (Ber, 
1920, 58, [B], 1039—1052).—In consequence of the doubts recently 
cast by Zerner (this vol., i, 350) on the validity of the authors’ 
theory of the intermediate formation of acetaldehyde and pyruvic 
acid during the course of alcoholic fermentation, the behaviour of 
the pyruvic acid-sulphite complex has been further studied. It 
is found that, under greatly varied conditions, the complex is at 
least as readily fermented by yeast as is pyruvic acid itself. All 
types of yeast and yeast preparations decompose pyruvic acid in 
the presence of an equivalent or greater amount of soluble 
hydrogen sulphites. Under suitable conditions of permeability, 
which appear to be comparable with the osmotic requirements of 
sugar fermentation, the pyruvic acid—sulphite complex, in spite of 
its stability, is more readily fermented than the unstable sugar— 
sulphite compound. The individual experiments include the 
fermentation of pyruvic acid in the presence of normal sodium 
sulphite (1 mol.) by top and bottom yeast, of a molecular mixture 
of the acid and sulphur dioxide by dry top and bottom yeast, of 
the pyruvate-sulphite complex by the acetone preparations of 
either yeast, and by alcohol—ether yeast, of equivalent amounts of 
pyruvic acid and sodium sulphite by fresh toluolised yeast, and by 
yeast juice. The fermentation of calcium pyruvate-sulphite and 
of pyruvic acid in the presence of more than one molecular 
proportion of sodium sulphite has also been investigated. H. W. 


The Phytochemical Reduction of o-Nitrobenzaldehyde. 
F. F. Norp (Biochem. Zeitsch., 1920, 108, 315—320).—Yeast 
reduces about 10% of o-nitrobenzaldehyde to o-nitrobenzyl alcohol. 
The aldehyde group is therefore reduced phytochemically more 
easily than the nitro-group. 8. S. Z. 


The Regulator System: Primary Phosphate-Bicar- 
bonate-Free Carbonic Acid, in place of the System: 
Primary Phosphate-Secondary Phosphate. W. Winpiscu 
and W. Dierricu (Biochem. Zeitsch., 1920, 102, 141—150).—See 


this vol., i, 352. 


The Velocity of the Photochemical Decomposition of 
Carbon Dioxide in Living Cells. Orro Warsure (Biochem. 
Zeitsch., 1920, 108, 188—218).—When a cell which has been kept 
mn the dark is exposed to intense light, the velocity of assimilation 
it shows an initial lag before it becomes constant. This lag is 
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not observed if the cell is exposed to light of low intensity. On 
submitting the cell to darkness after exposure to intense light, the 
assimilation gradually ceases. The velocity of assimilation in the 
cell sinks as the pressure of oxygen increases from one-fiftieth to 
one atmosphere. The rate of inhibition of the narcotic phenyl- 
urethane on the cell is similar to that of the concentration of 
narcotics as expressed by Freundlich’s adsorption curve, which 
suggests that it is a surface action. Hydrocyanic acid inhibits the 
photochemical emission of oxygen from carbon dioxide, but not 
from the intermediate products of respiration formed in the cell ; 
it also inhibits the formation of respiratory carbon dioxide in the 
cell. Oxygen is split off from nitrates and nitric acid by a 
suspension of vegetable cells on exposure to light. The kinetics of 
the photolytic action of the cell in assimilation is discussed. 


S. 8. Z. 


The Presence of Copper in the Vegetable Organism. 
E. Frevrent and Lucien Livi (Bull. Soc. chim., 1920, [iv], 27, 
440—441).—The authors have extended their work on the presence 
of copper in plants (compare A., 1911, ii, 445), and have found it 
to be present in ten other species and to be situated particularly 
in the leaves. W. G. 


The Presence of Copper in the Vegetable and Animal 
Organisms. E. Freurenr and Lucien Livi (Bull. Soc. chim, 
1920, [iv], 27, 441—442. Compare preceding abstract).—The 
percentages of copper found in a number of plants, and also in 


certain animal products, such as milk, meat, and egg-yolk, are 
given. W. G. 


A Case of Favourable Action of Copper on Vegetation. 
L. Maquenne and E. Demoussy (Compt. rend., 1920, 170, 
1542—-1545).—-Cases are reported where copper sulphate added to 
water-culture solution exerted a favourable action on the growth 
of roots and stems of pea ard wheat plants during the nine days 
after germination, and on the root and leaf development of lettuce 
plants during the thirty-three days after germination. In the 
first. case, 0°2 mg. of anhydrous copper sulphate per litre was used, 
and for the lettuce 0°02 mg. per litre gave the best results. 

W. G. 


Plasmolysing Action of a Certain Number of Vapours. 
P. Gvuétrin and Cu. Lormann (Compt. rend., 1920, 170, 
1598—1601. Compare Mirande, A., 1910, ii, 884).—The plasmo- 
lysis was indicated by the liberation of hydrogen cyanide from the 
young leaves of cherry laurel or the blackening of the leaves of 
Aucuba japonica. All the alcohols and aldehydes examined 
exerted a plasmolysing action, as did such substances as p-ben20 
quinone, pyridine, and dichlorobenzene. In certain cases in which 
Mirande (loc. cit.) obtained negative results, the authors have 
obtained decidedly positive results. W. G. 
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Colloid-chemical Researches on Plant Plasma. TrrsurTaro 
Tapoworo (J. Coll. Agr. Hokkaido Imp. Univ., Sapporo, Japan, 
1919, 8, 143—182).—I. Alteration of the colloidal properties of 
plasma by the addition of neutral salts —The press juice obtained 
by macerating wheat sprouts 5—8 cm. long with quartz sand was 
treated with increasing concentrations of various chlorides and with 
various salts of magnesium. After keeping a certain time, the sedi- 
mentation was compared with that of an untreated control. The 
results show, in general, flocculation by AIJCl,>BaCl,>SrCl,> 
CaCl,>MgCl,, and deflocculation by KCI>NH, \Cl>NaCl. Mag- 
nesium salts of 0°01.V-concentration cause flocculation in the order 
I>Cl>NO,>80,> acetate, but at 0°21, whilst the iodide shows 
steadily increasing flocculation, the other cations show defloccula- 
tions in the following order: SO,>NO,>acetate>Cl. With 0-LY- 
calcium salts, flocculation occurs in the following order: acetate> 
I>NO,>Cl. Comparing these results with those of other investi- 
gators, it is found that salt concentrations which poison wheat also 
cause colloidal changes in the press juice. II. Antagonism and 
the alteration of the plasma colloids——Experiments showing the 
antagonism between various salts in their action on press juice of 
wheat sprouts were paralleled by pot-culture experiments showing 
a corresponding effect of the same mixture on the growth of the 
wheat plant. The following pairs of salts were used: NaCl- 
CaCl,, KCl-CaCl,, KCl-MgSO,, K,8O,-MgCl,, CaCl,-MgCl,, 
CaCl,_MgSO,. The essential basis of antagonism lies in the main- 
tenance of a ‘cortain optimum degree of colloidal dispersion, which 
the author terms “ life-colloidality.” For example, sodium chloride 
tends to deflocculate and calcium chloride tends to flocculate, so 
that the proper balance between them maintains the optimum dis- 
persion. In like manner, asparagine, glycine, and peptone produce 
flocculation of press juice in increasing order, whilst sucrose, 
dextrin, and dextrose produce deflocculation. Therefore, as experi- 
inents demonstrate, dextrose is antagonistic to calcium chloride, 
whereas glycine is antagonistic to potassium chloride. Two other 
series of experiments show that the same basis of antagonism 
extends to diffusion through the press juice of Brassica leaves, and 
to the effect of the salts, etc., on the enzymic action of wheat 
sprout amylase and taka-diastase. CuemicaL ABSTRACTS. 


A Quantitative Study of the Effect of Anions on the 
Permeability of Plant Cells. Oran L. Raper (J. gen. 
Physiol., 1920, 2, 535—539).—The salts used were all sodium salts, 
the solutions having p, =7+0°5, and their effects on the permea- 
bility of Laminaria agardhii, Kjellm, were determined. When 
these salts were used in solutions having the same conductivity, 
the anions arr anged themselves in the order I’, Br’, CNS’, Cl’, NO, if 
CH,°CO,’, SO,”, "C, H,0,(CO,).", PO,/’’, C,H,O(CO,)./"’ as regards 
their effect on the permeability, there being thus slight differences 
from Hofmeister’s series. Where the salts were used in equi- 
molecular solutions, the series became CNS’, I’, Br’, NO.,!, Cl’, 
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CH,°CO,’, SO,”, C,H,O,(CO,).”, PO,!’’, C;H;O(CO,),”, the salts 


apparently forming themselves into two distinct groups. W. G. 


The Antagonistic Action of Anions. Oran L. Raber (J. 
gen. Physiol., 1920, 2, 541—544).—Distinct antagonism is shown 
between the acetate and sulphate anions when used as their sodium 
salts in their effect on the permeability of Laminaria. W. G. 


Presence in Melilotus and Asperula odorata of 
Glucosides yielding Coumarin under the Hydrolysing 
Action of Emulsin. Em. BourqueLor and H. Hérissry (Compt. 
rend., 1920, 170, 1545—1550).—Three species of Melilotus and 
Asperula odorata were all found to contain a glucoside, which, 
under the influence of emulsin, gave coumarin. It is probable 
that the glucoside which yields coumarin varies from one plant 
species to another. W. G. 


The Alkaloid Constituents of Rice Pclishings. Franz 
Hormeister [with Masauriko TANAKA | (Biochem. Zeitsch., 1920. 
108, 218—225).—The author has isolated from rice an alkaloid 
substance, oridine, which possessed anti-neuritic activity, but on 
purification, it became inactive. The hydrochloride was prepared 
as follows: Rice meal was extracted with 80% alcohol. The 
alcoholic extract was evaporated to a syrup in a vacuum, and made 
up with hydrochloric acid to a solution containing 3% of the acid. 
After extraction of impurities with ether, the acid solution was 
concentrated again to a syrup and made feebly alkaline with 
sodium carbonate, and precipitated with bismuth—potassium 
iodide solution. After acidifying the filtrate, the precipitation 
was repeated, and the precipitate was triturated with 
silver carbonate and decomposed with hydrochloric acid. The 
substance was then obtained in crystalline form on drying the 
filtrate. Doses of 5—10 mg. of the hydrochloride were found to 
be active. The aurichloride, C;H,,O,.N,HAuCl,, formed platelets 
and flat prisms, m. p. 277°. Oridine hydrochloride, C;H,,O,N,HCI, 
forms colourless prisms, m. p. 240°. The free base was a white, 
hygroscopic powder, soluble in water. It was found to be isomeric 
with betaine and valine, and, according to its properties, it is 
conjectured to be related to the pyridine and piperidine group®. 

S. S. Z. 
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The Mosaic Disease of Spinach as Characterised by its 
Nitrogen Constituents. S. L. Joprp1, 8S. C. Mouton, and K. 5. 
MargEteEy (J. Amer. Chem. Soc., 1920, 42, 1061—1070).—Previous 
work on the nitrogen metabolism of the spinach plant (J. Agric. 
Research, 1918, 15, 372, 381, 385) had led to the assumption that 
denitrification takes place in the diseased plant. With the object 
of corroborating this, material from other fields and another year 
has been examined. It is thus shown that the mosaic disease 1s 
accompanied by a lower total, and also nitric, nitrogen content, 
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but a higher ammoniacal nitrogen content of the diseased leaf 
tissue. Further, nitrites are present in diseased but not in healthy 
leaves. Probably as a result of this, the basic (diamino-) and non- 
basic (monoamino-) nitrogen content of diseased leaf tissue is less 
than that of healthy tissue. The proportion of protein nitrogen 
and protein in healthy leaves is greater than in the roots, but in 
diseased material there is practically no difference, the actual per- 
centages being greater in the latter case, with the exception that 
the leaves show a higher protein content in health than in disease. 
It is therefore concluded that denitrification of leaves, but not of 
roots, is characteristic of mosaic disease. J. K. 


The Unsaturated Alcohol of the Essential Oil of Freshly 
Fermented Tea Leaves. P. van Rompuren (Proc. K. Akad. 
WVetensch. Amsterdam, 1920, 22, 758—761).—The alcohol is 
A\yv-hexene-a-ol, identical with that obtained by Walbaum from 
Japanese oil of peppermint (A., 1918, i, 302). J. C. D. 


Action of Gaseous Chlorine and Bromine on Medicinal 
Plants. Domenico Liorra (Arch. Farm. sper, Sci. aff., 1919, 28, 
152—160, 161—169).—When treated with chlorine or bromine, the 
leaves of Veriwm oleander and of Digitalis purpurea completely lose 
their toxic properties. Experiments made with the leaves of Prunus 
laurocerasus yielded no definite results, but the leaves employed 
were gathered in November, at which time they are almost devoid 
of amygdalin. 

Similar tests were made with leaves of Pilocarpus pinnatifolius, 
Arnica montana, Nicotiana tabacum, Atropa belladonna, Lobelia 
inflata, and Aconitum napellus. In these cases, the aqueous 
extracts of the leaves are turbid and difficult to filter, but become 
limpid and easy to filter after the leaves have been treated with 
chlorine or bromine. In those cases where the aqueous extract 
causes death, the aqueous extract of the treated leaves produces 
the same effect. 

With the former group, the halogen apparently produces hydro- 
lysis of the glucoside present, whereas, with the latter, a salt of the 
alkaloid is probably formed. The action of chlorine or bromine 
may serve to decide whether the active principle of leaves is 
glucosidic or alkaloidal in character, and such treatment furnishes 
a simple means of extracting alkaloids from vegetable or animal 
substances. a> a Be 


Acidity and Acidimetry of Soils. II. Investigation of 
Acid Soils by means of the Hydrogen Electrode. Henry 
G. Kyicutr (J. Ind. Eng. Chem., 1920, 12, 457—464. Compare 
this vol., i, 468)—-A hydrogen electrode cell suitable for use in soil 
investigations is described, as are also the results of experiments 
on the rate of reactions between normal salt solutions and soils, 
the rate of reaction in the presence of a base, the change in 
hydrogen ion concentration with change of amount of base and 
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with time, and the change in conductivity of soil solutions. [See, 
further, J. Soc. Chem. Ind., 1920, 523a.] W. P. S. 


Relative Absorption by Soil of Sodium Carbonate 
and Sodium Chloride. Tuomas H. Kearney (Soil Scz., 1920, 
9, 267—273).—Observations on plants growing in alkali soils have 
shown that sodium carbonate is more toxic than sodium chloride, 
whereas many laboratory experiments on the toxicity of added 
salts have given the reverse result. Experiments were made to 
determine whether this difference was due to differences in the 
amount of absorption of the salts by the soil producing soil solu- 
tions of very different concentrations. Solutions of sodium carb- 
onate and sodium chloride of varying concentration were added 
to sand, and after leaving for twenty-four hours for absorption 
to become complete, the electrical resistance of the sand was 
determined by the bridge method. The results obtained showed 
that 63% of the sodium carbonate was absorbed from solution by 
the sand, whereas only 23% of the sodium chloride was absorbed. 


J. H. J. 


The Absorbent Power of Soil with Respect to Manganese. 
P. Nortin (Compt. rend., 1920, 171, 44—-47).—Compost or turf 
absorbs manganese from solutions of manganous salts to a far 
greater extent than does ordinary soil. This the author attributes 
to a difference in the crystallographic state of the calcium carbonate 
present in the soil. He shows that calcite is not acted on by a 
1% solution of manganous chloride, whilst aragonite or ktypeite 
is dissolved to a very large extent, and an appreciable amount otf 
manganese is thrown out of solution. W. G. 


_ Effect of Calcium Sulphate on the Solubility of Soils. 
M. M. McCoor and C. E. Mittar (/. Agric. Res., 1920, 19, 
47—54).—Six soils of different types were treated with a saturated 
solution of calcium sulphate for twenty-four hours. In one series 
the soil was then simply drained on a filter, and in another series 
it was washed with distilled water until the amount of soluble 
material was reduced to a minimum. In both series, the rate of 
formation of soluble substances at high and low water content was 
then determined by the freezing-point method and compared with 
that for untreated soil. In every case, the treatment was found 
to have caused a very large increase in the rate of formation of 
soluble substances. Similar treatment with a 1 /10-solution of 
calcium phosphate, on the other hand, decreased the rate of 
formation of soluble substances, and when used with calcium 
sulphate, decreased its effect. 

If the carbon dioxide produced may be taken as a measure ol 
biological activities, the effects described above cannot be ascribed 
to increase in biological activity, but require some other 
explanation. W. G. 
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The Origin of Petroleum. Formation from Free Fatty 
Acids or Soaps. Formation from Animal Hydrocarbons. 
Ap. Grin and Tu. Wirru (Ber., 1920, 53, [|B], 1301—1312)—A 
modification of Engler’s theory of the origin of petroleum from fats 
has recently been put forward by Pictet and Potok (A., 1919, 
i, 569), who base their ideas on the experimental results obtained 
by the distillation of sodium stearate and sodium oleate under 
diminished pressure, whereby they claim to have isolated hydro- 
carbons of high molecular weight. The authors have attempted to 
repeat Pictet and Potok’s experiments as far as is possible from the 
description given in the literature, and have obtained totally 
different results. Paraflins of high molecular weight are not 
obtained ; the main products are liquid unsaturated hydrocarbons 
and pentatriacontanone, the latter of which is practically com- 
pletely decomposed when the distillates are fractionated at the 
ordinary pressure. 

The recent isolation of hydrocarbons by Mastbaum, Tsujimoto, 
and Chapman iu considerable quantity from the liver oils of certain 
fish may possibly have an important bearing on the origin of 
petroleum. In favour of this hypothesis, it may be noted that 
these fish are most closely allied to those of past ages, that the 
animal hydrocarbons with branched chains contain asymmetric 
carbon atoms which may account for the optical activity of petrol- 
eum, and lastly that the conversion of complex hydrocarbons into 
naphthenes can be readily explained, since, for example, Chapman 
has found that spinacene yields a cyclic hydrocarbon when distilled 
over sodium. H. W. 


Pyrogenic Acetylene Condensations. VI. Ricuarp Meyer 
and Kurt Tarcer (Ber., 1920, 58, [B], 1261—1265).—Further 
examination of the mixture of picrates obtained from the fractions 
of higher boiling point derived from the acetylene tar described 
previously (A., 1919, i, 72) has shown the presence of fluorene, 
acenaphthene, anthracene, phenanthrene, pyrene, small quantities 
of fluoranthene, and a hydrocarbon, C,,H,), m. p. 186°, which yields 
a picrate, m. p. 231°. H. W. 


Catalytic Oxidation of Alcohols by the Use of Metallic 
Oxides and of Finely Divided Metals. J. B. Senprrens (Ann. 
chim., 1920, [ix], 18, 266—283).—The oxidation of alcohols under 
the catalytic influence of various powdered metallic oxides (nickel, 
copper, vanadium, molybdenum, zinc oxides) gave unsatisfactory 
results in so far as the production of aldehydes or acids is 
concerned. 

Various metals were tried in the form of turnings or powder as 
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catalysts for this oxidation, but the only one which gave at all 
satisfactory results was silver. W. G. 


The Phosphatides. Ernest Fourngau (Bull. Soc. chim. Biol., 
1920, 2, 67—-87).—A general discussion of these substances. It 
appears certain that ordinary “lecithin” is a mixture of true 
lecithin and kephalin. J. C. D. 


Density and Coefficient of Expansion of £’-Dichloro- 
diethyl Sulphide. Joun A. Witkinson and Curis WERNLUND 
(J. Amer. Chem. Soc., 1920, 42, 1382—1385). The density and 
coefficient of expansion of dichlorodiethyl sulphide have been deter- 
mined by the dilatometric method at temperatures between 15° and 
90°. The density changes uniformly from 1°2790 at 15° to 1°1996 
at 90°, the change being 0°001058 per degree. The coefficient of 
expansion is also uniform over this temperature range, and amounts 
to 0°000881 c.c. per degree. J. F. S. 


Synthetic Notes [Alkyl Sulphuryl Chlorides. a-Bromo- 
phenylacetonitrile. «-Bromo-a-oximinoacetone and aa-Di- 
chloro-a-nitrosoethane]. WitHetm Sreinkopr, WALTER Mixe, 
and Junius Herotp (Ber., 1920, 53, [B], 1144—1148).—The 
methods of preparation (in part new and in part modifications of 
older processes) of various substances used by the authors in recent 


work are described. 

n-Propylsulphuryl chloride, OPr-SO,Cl, b. p. 70—72°/20 mm. 
(slight decomp.), was on one occasion obtained by the action of 
sulphuryl chloride on n-propyl alcohol; attempts to repeat the 
preparation from other specimens of the reagents failed for some 
unexplained reason. isoPropyl and tsoamyl alcohols are converted 
by sulphuryl chloride into the corresponding sulphuryl chlorides, 
but these cannot be distilled, and gradually decompose when pre- 
served at the ordinary temperature. Ethylene chloro- and bromo- 
hydrins are almost quantitatively transformed by sulphury! 
chloride into w-chloroethylsulphuryl chloride, SO,Cl-O-CH,*CH,Cl, 
b. p. 89—94°/water-pump vacuum, and w-bromoecthylsulphuryl 
chloride, b. p. 100—105°/18 mm., respectively. Hydrogen chloride 
is evolved when sulphury] chloride acts on ethyl glycollate, glycol 
monoacetate, and ethyl or methyl lactate, but the other products 
decompose when distilled or preserved at the ordinary temperature. 
Methylsulphuryl bromide could not be obtained from the corre- 
sponding chloride and hydrogen bromide, or from sodium methyl- 
sulphate and phosphorus pentabromide, or phosphorus and bromine. 
Methylsulphuryl chloride and potassium thiocyanate in acetone 
solution yield methyl thiocyanate, SO,Cl-OMe+ KCNS= MeSCN + 
SO,ClOK. Phenol is exclusively chlorinated by sulphury! 
chloride, yielding o-chlorophenol and, possibly, 2: 4-dichlorophenol. 
The product obtained from phosphorus pentachloride and potassium 
phenyl sulphate has b. p. 143—145°/45 mm., and appears to be 
phenylphosphory! dichloride, OPh-POCI,. 


= aft ah oh ah « GS fee Oe 


oa fs 


ORGANIC CHEMISTRY. 


Phenylbromoacetonitrile is obtained as a yellow oil, b. p. 
132—134°/12 mm., by the action of bromine vapour on pheny]l- 
acetonitrile at 105° under the influence of powerful light. Tri- 
bromoacetyl bromide, b. p. 88—90°/12 mm., 210—215°/atmo- 
spheric pressure, is conveniently prepared from tribromoacetic acid 
and phosphorus tribromide. 

Improved methods are given for the isolation of a-bromo-a- 
oximinoacetone, COMe:CBr:N-OH, m. p. 123—125°, and of 
aa-dichloro-a-nitrosoethane, CH,*CCl,*NO, b. p. 67—69°. H. W. 


The Chloro-derivatives of Methyl Formate and Methyl 
Carbonate. V. Gricnarp, G. Rivat, and Ep. Ursain (Ann. chim., 
1920, [ix], 18, 229—265)—A full account of work already 
published (this vol., i, 138, 139). W. G. 


The Successive Stages of the Hydrolysis of Triacetin. 
Evicut Yamasaki (J. Amer. Chem. Soc., 1920, 42, 1455—1468).— 
It is shown that triacetin conforms to the statement that the hydro- 
lysis of an ester formed by a polyhydric alcohol and a monobasic 
acid takes place according to the simple rule that each ester radicle 
has an equal rate of hydrolysis. Thus their rates are simply 
expressed in the same way as those of the successive reactions 
M, —> M, —> M, — My which have, respectively, the velocity 
constants 3k, 2k, k. M, represents the triacetin, M1, the two 
isomeric diacetins, Jf, the two isomeric monoacetins, and J/, glycerol. 
tailed results of the hydrolysis of triacetin in 0°961/-hydro- 
chloric acid at 35° are given. W. G. 


Chemical Nature of Margosic Acids (Fatty Acids of the 
Nim or Margosa Oil). Recent Conclusions Drawn from 
Experimental and Clinical Use of (Metallic) Margosates 
and Ethyl Margosate. K. K. Cuarrerser (Indian Med. Gaz., 
1919, 54, 171—174).—The characteristic acid of this oil belongs to 
the linolic series, and is named margosic acid by the author, who 
suggests C..9H,,O. for its formula. It forms about 23% of the 
total fatty acid present in nim oil. It is liquid at the ordinary 
temperature, yellow, and is optically inactive. Its sodium and 
potassium salts are soluble in water; its lead and barium salts are 
soluble in ether and light petroleum. The zinc, calcium, bismuth, 
mercury, and silver salts were also prepared. Ethyl margosate, 
prepared from the mixed fatty acids in this oil, is a clear, reddish- 
brown liquid having a fruity odour and a high b. p., and is more 
readily hydrolysed than potassium margosate. One c.c. of it 
injected intravenously gives rise to no harmful symptoms (in man). 
Post-mortem findings in a rabbit killed by injecting this compound 
showed that death was due to asphyxia. The author has treated 
several cases of leprosy, syphilis, and skin diseases by injecting the 
ester, sodium, and potassium salts of this acid with marked success. 
CuEemicaL ABSTRACTS. 
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Bromination of Glutaconic Acid and its Diethyl Ester. 
P. E. Verxapde and J. Coops, jun. (Rec. trav. chim., 1920, 39, 
586—593).—By exposing dry powdered glutaconic acid in a thin 
layer to the action of bromine vapour for seventy-two hours, the 
authors have obtained af8-dibromoglutaric acid, m. p. 157°, with- 
out the formation of any hydrogen bromide. This acid, when 
debrominated by means of zinc and dilute sulphuric acid, gave only 


glutaconic acid. The authors consider that the a8-dibromoglutaric 
acid obtained is the trans-form. 

When ethyl glutaconate was brominated, even with the utmost 
precautions, there was always some hydrogen bromide formed. 
The ester obtained was not pure, but was in all probability the 


aB-dibromoglutarate. When debrominated, the only product it 
W. G. 


yielded was glutaconic acid. 


, Relations between the Configuration and the Optical 
Rotatory Power of some Derivatives of Acids of the Sugar 
Group. (Mite) Tu. W. J. van Marte (/ec. trav. chim., 1920, 
39, 549—572).—With the view of seeing whether Hudson’s rule 
(A., 1917, i, 318), as to the relationship between the direction of 
rotation and the configuration of the phenylhydrazides of the mono- 
basic acids of the sugar groups, is applicable to other derivatives of such 
acids, the author has prepared a number of derivatives described 
below. 

d-Gluconic acid gives a hydrazide, m. p. 142°, [a]? +30°4° (in 
water), [a]i} +20°9° (in pyridine), yielding a benzylidene derivative, 
m. p. 157°, [a]i? +46°6° (in pyridine), and a p-methoxybenzylidene 
derivative, m. p. 185°, [a]i? +54:0° in pyridine; a p-bromophenyl- 
hydrazide. m. p. 203°, [a]j) +3°6° (in water), [a]}? -—15°3° (in 
pyridine) ; a p-tolylhydrazide, m. p. 204°, [a]i, +5°0° (in water), 
[a]i} +2°0° (in pyridine) ; an o-tolylhydrazide, m. p. 218°, [a] + 13:7° 
(in water), [a]f +-5°1° (in pyridine) ; a m-tolylhydrazide, m. p. 185°, 
al}; +4°5° (in water), [a]j +2°7° (in pyridine); an anilide, m. p. 
171°, [a]} +50°6° (in water) ; a p-tolwidide, m. p. 181°, [a]j* +50°9 
(in water). 

d-Mannonic acid gives a hydrazide, m. p. 161°, [a]j? -—3:0° (in 
water), [a]j} —38-8° (in pyridine), yielding a benzylidene derivative, 
m. p. 194°, [a]i? —8-0° (in pyridine), and a p-methoxybenzylidene 
derivative, m. p. 191°, [a]? — 18°8° (in pyridine) ; a p-bromophenyl- 
hydrazide, m. p. 225°, [a]? — 7°3° (in water), fa]i? — 24°9° (in pyridine) ; 
a p-tolylhydrazide, m. p. 208°, [a]i} — 10:9 (in water), [a}j} — 24°8° (in 
pyridine); an o-tolylhydrazide, m. p. 208°, [a]? -8°7° (in water), 
[a]if — 28-6° (in pyridine), a m-tolylhydrazide, m. p. 214°, [a] - 12° 
(in water), [a]j* — 24°7° (in pyridine). 

d-Galactonic acid gives a hydrazide, m. p. 178°, [a] +40°1° (m 
water), [a]};} +31:1° (in pyridine), yielding a benzylidene derivative, 
m. p. 193°, [a]i? +63-4° (in pyridine), and a p-methoxybenzylidene 
derivative, m. p. 191°, [a]\? +67-7° (in pyridine) ; a p-bromophenyl- 
hydrazide, m. p. 125°, [a]}* + 2°5° (in water), [a]}? — 30°3° (in pyridine) 


ORGANIC CHEMISTRY. 


a p-tolylhydrazide, m. p. 212°, [a]f, + 2°9° (in water), [a]}* — 135° (in 
pyridine) ; an 0-tolylhydrazide, m. p. 191°, [a]i?> +12°2° (in water), 
{a]i) —8°6° (in pyridine) ; a m-tolylhydrazide, m. p. 174°, [a]i? +0°8° 
(in water), [a]i* -—15°8° (in pyridine); an anilide, m. p. 210°, 
[a]p +62-°6° (in water) ; a p-tolwidide, m. p. 224°, [a]i? +72-9° (in 
water); an o-toluidide, m. p. 204°, [a] +49°9° (in water); a 
m-toluidide, m. p. 212°, [a]}/* +63°3° (in water). 

l-Gulonic acid gives a hydrazide, a syrup, [a]i> +4°3° (in water), 
yielding a benzylidene derivative, m. p. 173°, [a]i7 — 11-2° (in pyridine), 
and a p-methoxybenzylidene derivative, m. p. 176—177°, [a]i* — 2-9° 
(in pyridine), a p-bromophenylhydrazide, and a_p-tolylhydrazide, 
neither of which could be obtained pure. 

l-Idonic acid gives a hydrazide, a syrup, [¢]}, —21:8° (in water), 
yielding a benzylidene derivative, m. p. 153°; and a p-tolylhydrazide, 
which was not obtained pure. 

isoSaccharic acid gives a hydrazide, a syrup, fa]j? —11-6° (in water), 
yielding a benzylidene derivative, m. p. 147°, [a]i7 — 48°2° (in pyridine), 
and a p-methorybenzylidene derivative, m. p. 138°, [a]i} —36-2° (in 
pyridine), 

l-Arabonic acid gives a hydrazide, m. p. 138°, [a]i? +52°6° (in 
water), [a]i* +61°8° (in pyridine), yielding a benzylidene derivative, 
m. p. 208°, [a]i? +81°3°(in pyridine), and a p-methoxybenzylidene 
derivative, m. p. 208°, [a]? +81°7° (in pyridine) ; a p-bromophenyl- 
hydrazide, m. p. 204° (decomp.), [a]]) +2-4° (in water), [a]}, —19-0° 
(in pyridine) ; a p-tolylhydrazide, m. p. 216°, [a]}, +4:08° (in water), 
{aj} —3°1° (in pyridine) ; an o-tolylhydrazide, m. p. 203°, [a]}} + 26°6° 
(in water), [a]j* —1:4° (in pyridine) ; a m-tolylhydrazide, m. p, 185° 
(decomp.), [a]}, +4°6° (in water), [a]}} — 5-0° (in pyridine) ; an anilide, 
m. p. 204°, [a]? +68-!° (in water); a p-toluidide, m. p. 
[a]; +68-2° (in water) ; an o-toluidide, m. p. 172°, [a] +56: 
water), and a m-toluidide, m. p. 186°, [a]\} + 67°7° (in water). 

d-Ribonie acid gives a hydrazide, m. p. 150°, [a]j? +27°5° (in water), 
yielding a benzylidene derivative, m. p. 138—142°, and a p-bromo- 
phenylhydrazide, m. p. 169°, [a]"® +3°8° (in water), [a])} + 14-0° (in 
pyridine), 

l-Xylonic acid gives a hydrazide, a syrup, [a]j? +34°5° (in water), 
yielding a benzyladene derivative, m. p. 153—15d°. 

d-Lyxonic acid gives a hydrazide, m. p. 188°, [a]j} — 3°6° (in water), 
which yields a benzylidene derivative, m. p. 175° (decomp.). 

The results indicate that Hudson’s law (loc. cit.) holds equally for 
the hydrazides, p-bromophenylhydrazides, o-, m-, and p-tolylhydrazides, 
amides, anilides, and o-, m-, and p-toluidides, the rule being applicable 
for aqueous solutions, but not for solutions in pyridine. The intro- 
duction of a phenyl or tolyl radicle into the amide group results in 
4 considerable rise in the rotatory power. Of the three isomeric 
— the para invariably has the greatest rotation and the ortho 

¢ least. 

Usually the p-methoxybenzylidene derivatives had a_ higher 


rotatory power than the corresponding benzylidene derivatives. 
W.G., 
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Ring Closure with Polycarboxylic Acids. I. The Di- 
anhydride of Ethanetetracarboxylic Acid. Ernsr Pux.ipri 
and Junie Hanuscu (Ber., 1920, 58, [B], 1300—1301)—Fthane- 
tetracarboxylic anhydride, oe steam colourless needles, 
which become discoloured at about 150° and decompose without 
melting at a higher temperature, is prepared by the action of 
warm acetic anhydride on ethanetetracarboxylic acid; the latter 
substance is re-formed by the action of water on the anhydride. 

H. W. 


Improved Catalyst for the Manufacture of Acetaldehyde 
from Acetylene as the Primary Material, and Process for 
the Regeneration of the Catalyst. Sociirf pes AcrEeRiEs eT 
Forces DE Firminy (Brit. Pat. 124194).—An improved catalyst 
for the hydration of acetylene consists of a solution of sulphuric 
acid containing mercury, ferric, and vanadium salts, which, after 
becoming exhausted, can be regenerated by electrolytic oxidation 
either intermittently or continuously, using a cell with a magnetite 
or platinum anode and a current density of 3—5 amperes per sq. 
dem., the temperature being maintained at 30—40°. By way of 
example, the catalyst may consist of 10—-20% sulphuric acid con- 
taining in solution 2% of mercury, 0°3—0°5% of iron, and 
0°025—0°1% of vanadium, the metals being present as sulphates. 
The optimum temperature of the bath for the conversion of 
acetylene into acetaldehyde is about 65°. G. F. M. 


The Alleged Inactivation of d-Mannitol. Masra Enrtica 
(Biochem. Zeitsch., 1920, 108, 312—315).—The author confirms 
Griin’s observation that by dissolving the alkaline earth salts in 
a mannitol solution, a product is obtained which shows no rotation. 
Unlike Griin, however, she finds that when the strontium nitrate- 
mannitol solution is precipitated with acetone, as described by 
Griin, the mannitol thus obtained is identical with the active 
mannitol originally used. The mannitol is therefore not inactivated 
by this treatment, as is alleged by Griin. 8. S. Z. 


Glucosan. Amé Picrer and Pierre Castan (Compt. rend., 1920, 
171, 243—245).—Gélis obtained a brown, amorphous substance, 
which he named glucosan, by heating dextrose at 170° (compare 
ibid., 1860, 51, 331). This compound can be obtained in a pure, 
crystalline state if the dextrose is heated at 150—155° under 4 
pressure of 15 mm. So obtained, it has m. p. 108—109°, is very 
deliquescent, and has [a], +69°8° in water. It reduces Fehlings 
solution, and when boiled with water gives dextrose again. When 
dissolved in methyl alcohol saturated with ammonia, it gives 4 
crystalline compound, which is not glucosamine or soglucosamine. 
When dissolved in methyl alcohol saturated with hydrogen chloride 
it gives a-methyl glucoside. It yields a tribenzoyl derivative and 
a erystalline Bisulphite compound. When dissolved in methyl 
alcohol and mixed with a solution of sodium methoxide in the 
same solvent, it gives a white sodium derivative, which, when 
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decomposed by dilute sulphuric acid, ultimately gives a methyl 
glucose. From its general behaviour the authors assign to 
CH—-CH:OH ; 
CH-O-CH:CH(OH):CH,-OH 

W. G. 


glucosan the constitution 0 


Sedoheptose, a New Sugar from Sedum Spectabile. II. 
F. B. La Force (J. Biol. Chem., 1920, 42, 367—374. Compare 
A., 1917, i, 444).—a-Sedoheptitol on oxidation with nitric acid 
gives pentahydroxypimelic acid. Of the ten theoretically possible 

heptitols, six are optically active, 
and of these six, five are known. 
H a-Sedoheptitol does not correspond 


__(_6_¢ with any of these five, and its con- 
es stitution must therefore be given by 
O the annexed formula. In the same 

H way, considering the properties of 

inactive f-sedoheptitol and the con- 

stitution of the four possible inactive heptitols, of which only one 
is known, and since the a- and B-sedoheptitols differ only in having 
the position of one hydroxyl group reversed, there are only two 
possible configurations for an a-ketoheptose which will give such 


H O H, H Oo H, 
6 -G_t de ee es 
Oo. 6—O 0) 

H 4H H 


heptitols, namely, formule I and II. At present it is not possible 
to distinguish between these two formule. W. G. 


Volemitol. F. B. La Forar (J. Biol. Chem., 1920, 42, 375—376). 
—a-Sedoheptitol gives an acetal, m. p. 191—194°, which is identical 
with that from the natural heptitol, volemitol, and it is now 
shown that these two heptitols are identical. The m. p. for tri- 
benzylidenevolemitol given by Bougault and Allard (A., 1903, 
i, 62) is erroneous. W. G. 


Optical Properties of a Series of Heptitols. Epcar T. 
Wuerry (J. Biol. Chem., 1920, 42, 377—382).—The following are 
the refractive indices and densities of the eight known heptitols: 


Nos Na. Ny. D. 
a-Mannoheptitol 1-538 1-545 1-549 1-485 
8-Mannoheptitol 1-533 ? 1-545 1-470 
a-Glucoheptitol 1-548 1-550 1-558 1-520 
8-Glucoheptitol 1-542 1-550 1-552 1-510 
a-Sedoheptitol 1-550 1-555 1-562 1-520 
B-Sedoheptitol 1-564 1-570 1-584 1-590 
a-Guloheptitol 1-554 1-560 1-570 1-560 
8-Guloheptitol 1-565 1-570 1-586 1-585 


W. G. 
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The Acidic and Basic Properties of Different Compounds. 
H. I. Waterman and J. Groot (Rec. trav. chim., 1920, 39, 
573—577).—In continuation of previous work (Proc. K. Akad. 
Vetensch. Amsterdam, 1920, January), it is shown that the three 
eresols and o- and m-cresotic acids do not influence the hydrolysis 
of sucrose by hydrochloric acid, but that they all considerably 
retard the decomposition of dextrose by dilute aqueous sodium 
hydroxide. W. G. 


Physicochemical Investigations of the Diastatic Inversion 
of Sucrose. Anpriiz CHaupun (Ann. chim. 1920, [ix], 13, 
301—349).—A more detailed account of work already published 
(compare A., 1918, i, 414; ii, 357; 1919, ii, 327; this vol., ii, 24). 

W. G. 


Humic Acid. F. Fucus (Chem. Zeit., 1920, 44, 551).—Humie 
acid prepared from peat by the action of alkalis was found to be 
a true acid, and not a colloidal substance. It formed only simple 
salts, had a molecular weight of about 680, and contained 57°4% C, 
4°6% H, and less than 1% of N and S._ The salts of calcium, 
barium, magnesium, aluminium, copper, and iron were prepared. 
The silver salt was of variable composition (5 to 50% of silver). 
The humic acid was precipitated by both inorganic and organic 
acids. As stated by Albert (A., 1909, ii, 446), it dissolved as 
lithium humate when treated with lithium phosphate, which was 
decomposed in the reaction into the monohydrogen phosphate and 
hydroxide. Alkali humates are precipitated by sodium chloride 
solution, with the exception of a small residue, which can only be 
precipitated by acids, and when dried is soluble in sodium 
carbonate solution, whereas the portion precipitated by sodium 
chloride is much darker in colour, and when dried does not dis- 
solve in sodium carbonate solution. On treating humic acid with 
sodium sulphide or sulphite, it yields a soluble sulphite compound, 
which reacts with aniline and other organic bases. C. A. M. 


New Derivatives of {y-Dibromo-a-aminopropane and a 
New Base, C,H,N. Emit ApperHALpEN and Max Paquin (Ber., 
1920, 58, [B], 1125—1143).—A series of products is described 
which originates in the spontaneous decomposition of solutions of 
By-dibromo-a-aminopropane in ether. In general, the constitution 
of the substances has not been elucidated definitely, but a pre- 
liminary account is now given. 

When a solution of Sy-dibromo-a-aminopropane in dry ether is 
allowed to remain at slightly elevated temperature for two to 
four days, well-defined, prismatic crystals of the substance, 
C,H,NBr,,HBr, m. p. 164°, separate. The success of the exper? 
ment depends largely on the dryness of the ether, since the 
presence of traces of moisture causes the separation of a yellow, 
amorphous substance (see later), which is only separated with great 
difficulty from the hydrobromide. The latter is obtained in 4 
purer condition, m. p. 170°, from the hydrobromide of the hase, 
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C,H;NBr, (see later), and is probably identical with the compound 
obtained in a similar manner by Paal from f-bromoallylamine. 
The free base, C;H,NBr,, could not be isolated in the pure con- 
dition, since it is not volatile without decomposition, but the 
following salts are described: nitrate, pearly leaflets, m. p. 76° 
(incipient decomp.); sulphate, (C,H,NBr,),H.SO,, crystalline 
powder, m. p. 195° (incipient decomp.); formate, pearly leaflets, 

105° (slight decomp.); oxalate, C;H,NBr.,H,C,O,, m. p. 

(decomp.); picrate, yellow needles, m. p. 169° (slight 
decomp.). The base appears to be a secondary amine; it does not 
give the carbylamine reaction or yield a precipitate with meta- 
phosphoric acid. It gives a benzoyl derivative, m. p. 130°, a 
henzenesulphonyl compound, m. p. 85°, a monomethyl derivative 
(hydrobromide, slender needles, m. p. 188° (decomp.)], and a 
compound, C,,H;NBr.S,,.m. p. 161° (incipient decomp.), with 


carbon disulphide. The constitution HC<LA>CHBr is sug- 


gested for the base. It readily reacts with hydrogen in alcoholic 
solution in the presence of colloidal palladium, yielding the pure 
hydrobromide, C,H,NBr,,HBr, but the fate of the remainder of 
the molecule could not be established. 

The yellow, amorphous substance, (C;,H;NBr), (see above), 
darkens at about 175° and slowly melts and decomposes between 
250° and 260°; it is readily oxidised by bromine, without, how- 
ever, yielding a product which is itself isolable in the pure state 
or yields pure salts. 

An ethereal solution of the base, C,H,NBr., loses bromine when 
treated with sodium, and yields the base, C,H;N, which cannot be 
distilled without decomposition. Its salts with inorganic acids are 
extremely hygroscopic, whilst the compounds with organic acids are 
not generally well defined. It yields, however, an ozalate, 
C;H,N,H,C,O,, m. p. 127°, a picrate, needles, m. p. 141° (incipient 
decomp.), and a compound with mandelic acid, C,,.H,O,N, m. p. 
124°. Its close relationship to the parent base is proved by the 
conversion of its oxalate by bromine into the oxalate, 

C,H,NBr,,H,C,0,. 
The constitution of the base is somewhat uncertain, since it does 
not give the reactions characteristic of secondary or tertiary 


amines, but the formula cH<"ScH appears most probable. 


Although highly unsaturated, neither the base itself nor its salts 
can be hydrogenated in the presence of platinum or palladium 
under widely varied conditions. 

Dehalogenation of the hydrobromide of the base, C;H,;NBr., can 
be partly effected with alcoholic sodium ethoxide or with silver 
nitrate and nitric acid, but in this case a monobromo-derivative 
remains, which has not been further investigated. 

When ethereal solutions of dibromoaminopropane are allowed to 
temain in the presence of acetone, the swhstances 

C,H,:C,H,NBr,,HBr, 
a a* 
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m. p. 198° (decomp.), and C,H,NBr,,HBr, m. p. 168° (decomp.), 
are obtained. The former is reconverted into the hydrobromide, 
C,H,NBr,,HBr, when the ethereal solution of the liberated base is 
treated with bromine or simply preserved, or when the aqueous 
solution of the salt is acted on by excess of bromine. The 
formate, C,;H,:C,H,NBr,,H-CO,H, has m. p. 167° (decomp.). The 
hydrobromide of the base, C,H,NBr., can be converted into an 
oxalate, CjxH,NBr,,H,C,0,, m. p. 116° (decomp.), and a mtrate, 
m. p. 105° (incipient decomp.). The hydrobromide cannot be con- 
verted by oxidative degradation into the substance, C,H,NBr.,HBr, 
nor can it be obtained from the latter or from C,H;NBr,,HBr by 
the action of acetone. An ethereal solution of the free base 
deposits crystals of the hydrobromide in the course of a few days. 
The base may be dehalogenated by the action of sodium on its 
ethereal solution, but the corresponding bromine-free compound 
is decomposed with extraordinary readiness on exposure to air; it 
gives characteristic compounds with mercuric chloride, decomposing 
without melting at 100°, with picric acid, darkening at 150°, but 
not melting below 250°, and with salicylic acid, not melting 
below 350°. H. W. 


Optically Active Iridium Compounds. <A. WERNER and 
Au. P. Smirnorr (Helv. Chim. Acta, 1920, 3, 472—486).—The 
authors have prepared compounds belonging to two new complex 


iridium series, and have succeeded in resolving them into their 
optically active components, confirmation being obtained of 
Delépine’s proof that co-ordinated saturated iridium complexes 
possess an octahedral spacial configuration (A., 1914, i, 1048). The 
action of ethylenediamine on hexahalogenated compounds of 
quadrivalent iridium yields only dark, uncrystallisable syrups, but 
from ethylenediamine and complexes containing either several 
nitro-groups or ammonia united to a tervalent iridium atom, com- 
plexes containing two or three molecules of the diamine are readily 
obtained. The salts thus prepared belong to the dinitrodiethylene- 
diamineiridium and the triethylenediamineiridium series, and are 
colourless and highly stable, those of the former series being soluble 
only slightly, and those of the latter about ten times as soluble. 
The nitro-groups of the first series are so firmly united to the 
metallic atom that it is necessary to heat the compounds for some 
hours with concentrated sulphuric acid before nitrous acid is split 
off ; with concentrated sulphuric acid and diphenylamine, the salts 
of this series give, not the ordinary blue, but a bright red, color- 
ation, which is produced by the sulphuric acid alone. The new 
series closely resemble, and give the same precipitation reaction 
as, the dinitrotetrammineiridium series (compare Werner ané 
de Vries, A., 1909, ii, 151) and the hexammineiridium series (com 
pare Palmaer, A., 1896, ii, 179). Although two dinitro-series are 
possible theoretically, only one has been obtained, and as the 
a-camphorsulphonates are separable into their optically active 
eomponents, the compounds are of the cis- or 1 : 2-dinitrodiethylene 
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diamineiridium series; this separation is readily effected with the 
help of nitrocamphor. The rotatory power of the triethylene- 
diamine series is greater than that of the dinitro-series, and of 
about the same order of magnitude as those of the analogous 
rhodium and platinum compounds (compare Werner, A., 1912, 
i, 418). In the visible part of the spectrum both series exhibit 
normal rotatory dispersion. 

The two series of compounds were prepared by the action of 
ethylenediamine monohydrate on sodium dichlorotetranitroiridate 
in a sealed tube at 170°, and were separated as iodides. 

Salts of the racemic dinitrodiethylenediamineiridium series, 
1:2-[(NO,),Iren,|X, the todide, bromide, nitrate, perchlorate, and 
d-(a-bromo)-n-camphorsulphonate, 1:2-[(NO,)oIr en, |d-C,,H,,0,Br8, 
were prepared. 

Salts of the d-dinitrodiethylenediamineiridium series : d-camphor- 
sulphonate, d-[(NO,),Ir en,],d-C,,H,,0,8 ; bromide, colourless, shining 
polyhedra, [a], + 17°2°, [a], + 26°, [a], + 40° ; perchlorate, white, crystal- 
line powder, [a], + 16°4°, [a], + 24°8°, [a], +38°4°; nitrate, flat, shining 
needles, [a], + 18°, [a], + 27°2°, [a], + 412°. 

Salts of the /dinitrodiethylenediamineiridium series: 1-cawmphor- 
sulphonate, 1-[(NO,),Ir en.],/-C,,H,,0,8; bromide, [a], —17°6°, 
(a), — 26°, [a], — 40°; perchlorate, [a]; — 16°8°, [a], — 25-6", [a], — 39°2° ; 
mtrate, {a}, —17°6°, [a], — 268°, fa], — 41°6°. 

Salts of the racemic triethylenediamineiridium series, [Ir en,]X, : 
bromide (+ 3H,O), nitrate, and perchlorate. 

Salts of the d-triethylenediamineiridium series: iodide, [a],. + 30°, 
(a), + 42°, [a], +56°; nitrate, [a], +41°2°, [a], +57°2°, [a], +75°2°; 
perchiorate, [a],+ 34°5°, [a], +48°5°, [a], +64°. 

Salts of the /-triethylenediamineiridium series: d-camphornitronate, 
L[Ir eng](d-C,,H,,0,N), ; bromide, (+2H,O), [a], - 36°, [a], —50°, 
OF - 66°5° ; nitrate, [a], — 41°5°, [a], — 57°5°, [a], — 76°; perchlorate, 
ia], — 34°, [a], — 47°52, [a], — 63°, a Bes Be 


Attempts to Prepare Derivatives of Diaminoacetylene. 
Paut Ruger (Helv. Chim. Acta, 1920, 8, 559—572. Compare A., 
1917, i, 22).—With the object of obtaining derivatives of diamino- 
acetylene, those methods of decomposition which usually yield 
amines with one carbon atom less than the original compounds 
have been applied to acetylenedicarboxylic, dibromomaleic, and 
dibromofumaric acids. The only method giving promising results 
is that in which the hydrazide and azide form intermediate steps; 
with dibromomaleic acid hydrazine forms a closed ring hydrazide, 
with dibromofumaric acid degradation occurs in the desired 
direction, but has not as yet been carried sufficiently far. Unlike 
iminazole itself, tribromoiminazole yields no ethylene derivative, 
ut merely a benzoyl compound when treated with benzoyl 
chloride. 

Details are given for obtaining large quantities of bromine-free 
scetylenedicarboxylic acid by Bandrowski’s method (this Journ., 
1877, ii, 592; compare Michael, A., 1893, i, 144; von Baeyer, A., 
1885, 759, 1198). 

a a* 2 
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Treatment of dibromomaleic acid in pyridine solution with zinc 
dust yields, in the hot, resinified products, and in the cold only the 
pyridine salt of the acid, C,H,O,Br.,C;NH;, m. p. 120° (decomp.) ; 
no indications of the existence of a normal salt were obtained. 

Ethyl acetylenedicarboxylate, prepared by esterification of the 
acid, forms crystals, m. p. 1—2°, D}° (liquid) 1°0690. When pre- 
pared by reducing ethyl dibromomaleate with zinc dust, the ester 
is accompanied by a considerable proportion of resinous matter 
which cannot be distilled (compare Michael, Joc. cit.). 

The action of hydroxylamine on ethyl acetylenedicarboxylate in 
presence of sodium ethoxide yields the crystalline, hygroscopic 
sodium salt, NOH°C(ONa)-CiC-CO.Na, or possibly 

CO,Na-C(NH-OH):CH-CO,Na — CO,Na:C({-NOH)-CH,°CO,Na, 
which forms an alkaline, aqueous solution, decolorises perman- 
ganate instantaneously, explodes slightly when heated, and with 
ferric chloride gives the deep violet coloration or precipitate char- 
acteristic for hydroxamic acids. Benzoylation by the Schotten- 
Baumann method gave small proportions of a crystalline com- 
pound, which was not examined further. When liberated by the 
action of dilute acid, the hydroxamic acid itself undergoes 
decomposition. 

Chlorofumarie chloride, COCI*-CCI;CH-COCI (compare Perkin, 
T., 1888, 58, 696; Ruggli and Hartmann, this vol., i, 636), pre- 
pared by the action of phosphorus pentachloride on acetylene- 
dicarboxylic acid, has b. p. 73—-75°/20 mm. 

Dibromofumaric dihydrazide, 

NH,*NH-CO-CBr:CBr-CO-NH-NH,, 
prepared from dibromofumaric chloride and hydrazine hydrate, 
forms crystals decomposing at about 154°. In this preparation 
most of the material is converted into a brown powder, which 
carbonises at a high temperature. 

Dibromofumaric diazide, N3*CO-CBr:CBr-CO-N,, obtained by 
treating the dihydrazide with nitrous acid, forms a white powder, 
and in the dry state explodes violently when gently rubbed. When 
heated with alcohol it yields nitrogen and a crystalline compound 
which is evidently diamidodibromoethylene carbamate, and is to 
be investigated. 


2 :4:5-Tribromo-1-benzoylglyoraline, NB 8 opr forms stout 
r:CBr 
crystals, m. p. 101—102°. T. H. P. 


Dipeptide of Aspartic Acid and Function of Asparagine 
in Plants. C. Ravenna and G. Bostneti (Gazzetia, 1920, 50, 
i, 281—288; Atti R. Accad. Lincei, 1920, [v], 29, i, 278—282).— 
When boiled, aqueous solutions of asparagine yield the dipeptide 
of aspartic acid, together with a little aspartic acid. Neither the 
latter nor its ammonium salts give the dipeptide under similar 
conditions (compare this vol., i, 150, 151, 373). The fundamental 
function of asparagine and of amides of amino-acids generally in 
plants appears to be to render possible the synthesis of polypeptides 
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and hence that of proteins; the results of the experiments with 
aspartic acid indicate that direct formation of proteins from the 
simple amino-acids does not occur. 

Since the dipeptide obtained by the authors is formed only from 
asparagine, to which Piutti ascribes the structure of B-asparagine 
(A., 1889, 383), its structure is probably 

CO,H-CH,*CH(CO,H):-NH-CO-CH,-CH(NH,):CO,H, 
whereas Fischer and Koenigs’ dipeptide (A., 1907, i, 486) is prob- 
ably the a-isomeride of the formula, 

CO,H-CH,*CH(CO,H):-NH-CO-CH(NH.,):CH,°CO,H. 

=. 5 B- 


Trichloroacetimino-methyl and -ethyl Ethers. Wiururetm 
Srernkopr and Rupotr Semmie (Ber., 1920, 58, [B], 1149—1152). 
—The conversion of nitriles into imino-ethers has been supposed by 
Houben (A., 1913, i, 958) to oceur in accordance with the scheme 


MeQ 

R:C:N + HCl —> R:CCL- NH on R-C(OMe):NH + HCl. Although 
generally agreeing with this view, the authors do not consider it 
applicable to the special case of trichloroacetonitrile, which is con- 
verted by methyl alcohol in the absence of hydrogen chloride into 
trichloroacetiminomethyl ether and in the presence of the acid 
into trichloroacetamide (compare Steinkopf, A., 1907, i, 488). Fur- 
ther examination of the action shows that catalytic influences 
play a most important part, and, of these, the presence of tri- 
chloroacetamide in the nitrile and of acetone in the methyl alcohol 
appears to be the most important ; with pure materials, the presence 
of hydrogen chloride greatly diminishes the rate of reaction. Simi- 
larly, pure ethyl alcohol does not react with nitrile containing 
amide, but action may be caused to occur both with pure and con- 
taminated nitrile if a few drops of acetone are added. Trichloro- 
acetiminoethyl ether, CCl,*C(OEt):NH, is a highly unstable sub- 
stance, b. p. 74—79°/35 mm., which could not be isolated in the 
pure state. H. W. 


Mercuric Oxycyanide. A. J. Jones (Pharm. J., 1920, 105, 
87—89).—This compound may be prepared by grinding together 
40 grams of mercuric cyanide, 30 grams of yellow mercuric oxide, 
and 15 ec. of water for fifteen minutes; 0°5 ec. of 20% sodium 
hydroxide is then added, and the stirring continued with 
the addition of further small quantities of water. After about 
eighteen hours the mass is diluted with 200 cc. of water, rendered 
slightly acid with acetic acid, using phenolphthalein as indicator, 
and added to 700 c.c. of boiling water containing 20 grams of mer- 
euric cyanide. The mixture is boiled until solution is almost com- 
plete, filtered, and cooled. The crystals are collected, washed with 
a small quantity of cold water, and dried over sulphuric acid. With 
more concentrated solutions than mentioned above, separated 
crystals of the oxycyanide are liable to decompose, and explosion 
has occurred during the preparation of the compound. W. P. 8. 
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The Preparation of Trimethylarsine and Trimethylarsine 
Selenide. R.R. Rensuaw and G, E. Hotm (J. Amer. Chem. Soc., 
1920, 42, 1468—1471).—For the preparation of trimethylarsine 
two methods were examined. In the first case arsenic trichloride 
or tribromide was allowed to act on magnesium methyl iodide in 
ethereal solution, the whole being cooled in ice. By this method 
apparently at least one other volatile compound, in addition to 
trimethylarsine, having a stronger and more penetrating odour, 
was produced. The second method was by the action of arsenic 
trichloride on zinc methyl in ethereal solution. Owing to the difii- 
culty of separating the ether and the resulting trimethylarsine, it 
was found advisable to replace the ether by xylene, and then satis- 
factory yields of pure trimethylarsine, b. p. 51°9—52°/736 mm., 
D2 1°124, were obtained. 

When finely powdered selenium was added to the crude ethereal 
solution of trimethylarsine prepared by the first method, trimethyl- 
arsine selenide, AsMe,Se, was obtained. It is very unstable in air, 
giving off an odour similar to that of trimethylarsine. W. G. 


Process for the Preparation of Arsine Derivatives. 
AnprE Jos and Henri Gutnor (Brit. Pat. 144806).—The nitriles 
of the general formula R,AsCN, where R is a fatty or aromatic 

roup, are converted into amides and acids of the type 
AsR,*CO-NH, and AsR,*CO,H by the general methods for the 
hydration of nitriles. For example, cacodyl cyanide is converted 
into dimethylarsinoformic acid by boiling it with about three times 
its weight of 50% sulphuric acid for twelve hours. The acid is iso- 
lated through its calcium or barium salt and crystallised from 
acetone and alcohol. Diphenylarsinoformie acid is similarly ob- 
tained from diphenylarsine cyanide, or the amide may be first 
prepared by treating the cyanide in alkaline solution with the 
theoretical quantity of hydrogen peroxide, and be converted into 
the acid by subsequent treatment with nitrous acid. Diphenyl- 
arsinoformic acid is much less soluble in water than the dimethyl 
compound. Tt reddens blue litmus, and forms salts, the majority 
of which are very soluble in water. G. F. M. 


The Preparation of Zinc Methyl. R. R. Rensaaw and 
C. E. Greentaw (7. Amer. Chem. Soc., 1920, 42, 1472—1474).— 
For the preparation of a suitable zinc-copper couple it is recom- 
mended to mix nine parts of zine powder passing a 30-mesh sieve 
with one part of copper precipitated from solution by zinc, and 
heat the mixture gradually in a current of hydrogen in a combus- 
tion tube, the tube being rotated rapidly, until the zine turns first 
a yellow colour and then forms into little pellets of a tarnished 
lead colour. The heating is then stopped, the couple cooled in 
hydrogen and used. Methyl acetate is used as a catalyst for the 
preparation of zine methyl, 1 c.c. being added to 110 grams of 
methyl iodide before it is run on to the zinc-copper couple. The 
mixture is left overnight and then heated at 60° next day, con- 


ORGANIC CHEMISTRY. i. 603 


densation being complete in about seven hours. It is noted that at 
ordinary temperatures zinc methyl iodide dissociates to give enough 
zinc methyl to cause the vapour above to inflame spontaneously 
when exposed to the air. 


The Energy Content of Polymethylene Rings. Watrer 
Hitcxen (Ber., 1920, 58, [B], 1277—1283).—The author has applied 
to polymethylene rings the considerations recently used by Fajans 
and von Steiger in calculating the heats of combustion of aliphatic 
and aromatic hydrocarbons (this vol., ii, 354, 355). The heat of 
combustion of the methylene group in each ring is obtained by 
dividing the heat of combustion of the necessary compound by the 
number of carbon atoms contained in it, and the difference between 
these values and 158 Cal. (the value for the CH, group in a normal 
carbon chain) is a measure of the abnormal energy content of the 
rings. In this manner, the values 170, 168°5, 165°5, 159, and 158 
are obtained for the methylene group in ethylene, cyc/opropane, 
cyclobutane, cyclopentane, and cyclohexane respectively. These 
results are in good accord with Baeyer’s strain theory. Using the 
formula developed by Fajans (Joc. cit.), the energy of the C-C 
linking in the various rings is calculated to 126, 127°2, 130°1, 136°5, 
137°5, 138°5, and 139 in ethylene, cyclopropane, cyclobutane, cyclo- 
pentane, cyclohexane, cycloheptane, and decahydronaphthalene 
respectively, the data being in agreement with Baeyer’s strain 
theory as far as the lower members are concerned. The values 
obtained for methyleyc/obutane, methyleyclopentane, and cyclohep- 
tane, however, require further explanation. 

Much of the confusion which has existed with regard to the 
relative stability of different ring systems is due to inexact com- 
parison. Thus, for example, it has been shown by Berthelot that 
the union of bromine with cyclopropane is accompanied by the 
development of 9°4 Cal. more than the union of bromine with 
propylene, and the conclusion is drawn that the cyc/opropane ring 
is the more unstable. Actually, the processes are not completely 
similar, since different types of bond are broken; in the case of 
propylene, a double bond is opened (energy consumption, 126°5 
Cal.), and the other passes into the normal linking (energy evolu- 
tion, 137°5 —-126°5=11 Cal.), there being thus a total consumption 
of 115°5 Cal. With cyclopropane, the calculated values are: con- 
sumption, 127; evolution, 2(137°5—127)=21, or a total consump- 
tion of 106 Cal. The difference, therefore, is 9-5 Cal., which agrees 
excellently with Berthelot’s experimental figure. H. W. 


The Phenylpropinenes. R. Lespreav and Garreav (Compt. 
rend., 1920, 171, 111—113).—By the action of benzyl chloride on 
monosodium acetylide, the principal product is the phenyl- 
propinene, CPhiCMe. If the method of Lespieau and Bourguel 
(this vol., i, 520) is used, epidibromohydrin gives with magnesium 
phenyl bromide B-hromo-a-ph enyl propylene, CH,Ph-CBr:CH,, 
m. p. —12°5°, b. p. 102°/17 mm., D® 1°39, which when treated 
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with alcoholic potassium hydroxide at 110° gives the propinene 
mentioned above. If 8-bromo-a-phenylpropylene is brominated, it 
yields BBy-tribromo-a-phenylpropane, b. p. 175—176°/18 mm., 
which when reduced with sodium in alcohol gives a compound, 
which with zine in alcohol gives an acetylenic hydrocarbon, 
although the yields throughout are very small. If egidibromo- 
hydrin is brominated and*the resulting tribromopropene, 
CHBr:CBr-CH,Br, 

is condensed with magnesium phenyl bromide in excess, a con- 
siderable yield of y-phenyl-A~propinene, CH,Ph-C:CH, b. p. 
70—71°/20 mm., is obtained, which gives silver and copper deriv- 
atives. The cuprous derivative when treated with excess of iodine 
gives Byy-tri-iodo-a-phenyl propylene, CH,Ph°CI:CI,, m. p. 
84—85°. W.G 


Examination of Nitro-compounds by means of Titanium 
Chloride and Sulphate. ©. F. van Duin (Rec. trav. chim., 1920, 
39, 578—585).—It is recommended to replace the titanium 
chloride by titanium sulphate in Knecht’s method for determining 
the nitro-nitrogen in nitro-compounds in the case of feebly 
substituted compounds. 

The author has successfully used titanous chloride for the partial 
reduction of s-trinitrobenzene, obtaining a 50% yield of dinitro- 
aniline. 

From a study of the reduction of 2:3:4:6-tetranitroaniline and 
of trinitromethylnitroaminophenol by titanous chloride, it is argued 
that the structure of the nitro-group in position 3 is given by 
*NO,, and not by -O-NO. W. G. 


The Action of the Grignard Reagent on Aromatic Nitro- 
compounds. Harry Hepworrn (T., 1920, 117, 1004—1012), 


Experiments on Halogenation. The Direct Displacement 
of Negative Groups by Halogen in the Aromatic Series. I. 
The Displacement of the Nitro-group by Bromine. Surenpra 
Natu Duar (T., 1920, 117, 993—1001). 


The Replaceability of Halogens. I. Comparative Replace- 
ability of Chlorine, Bromine, and Iodine in the Halogeno- 
nitrobenzenes. Hartwic Franzen and Ericn Bocknwacker (Ber., 
1920, 53, [B], 1174—1179).—The data recorded with regard to 
the relative ease of replacement of the halogens in aromatic com- 
pounds are somewhat conflicting, and, as the observations were 
usually made for preparative purposes, are insufficiently exact to 
allow any generalisations on the subject. A series of comparative 
experiments with the halogenonitrobenzenes has therefore been 
undertaken, the present observations dealing exclusively with 
alcoholic solutions. In general, the substance (5MM) is mixed 
with the base—piperidine, diethylamine, ammonia, sodium ethoxide 
—(25/M), and either preserved at 0° or at the ordinary tempera 
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ture, or heated at the boiling point of the solution or at 100°. 
The course of the reaction is followed by pouring the solution, 
after definite intervals of time, into water, adding nitric acid in 
excess, filtering from precipitated organic matter, and estimating 
the halogen acid as silver haloid. The results that have been 
obtained may be summarised as follows. In the cases of the action 
of diethylamine, piperidine, and sodium ethoxide on the 1-halogeno- 
2-nitrobenzenes and _ 1-halogeno-4-nitrobenzenes, iodine is least 
easily replaced. With diethylamine and piperidine, bromine is 
more readily replaced than chlorine, but whilst with sodium 
ethoxide this is also true in the case of o-chloronitrobenzene, 
the reverse holds with pchloronitrobenzene. Reaction of 
1-halogeno-2 :4-dinitrobenzenes with ammonia, piperidine, aniline, 
and sodium ethoxide occurs least readily with the iodo-compounds ; 
with ammonia and sodium ethoxide, chlorine is replaced more 
rapidly than bromine, whilst with piperidine and aniline, bromine 
reacts more readily than chlorine. There is no general parallelism 
between the strength of the base and its power of effecting replace- 
ment of halogens in the halogenonitrobenzenes in the sense that 
the stronger base reacts more rapidly than the weaker ; the reverse 
can also be the case. H. W. 


Some New Derivatives of Mesitylene and y-Cumene. 
Cuartes Stantey Gisson (T., 1920, 117, 948—957). 


Some Nitro-derivatives of Naphthalene and Anthra- 
quinone. Surenpra Natu Duar (T., 1920, 117, 1001—1004),. 


The Fluorene Series. II. Aporr Sieerirz (Ber., 1920, 53, 
[B], 1232—1241. Compare this vol., i, 27).—The condensation of 
fluorene with aromatic aldehydes has been further investigated. 
It is found that 2:7-dibromofluorene reacts with unexpected ease 
with aromatic aldehydes, yielding products which are solid and 
characterised by marked ability to crystallise, so that they are 
very suitable for the identification of the aldehydes. Unfortu- 
nately, it does not appear possible to extend the reaction to 
aliphatic aldehydes or ketones. The colour of the substituted 
fulvenes is uniformly deeper than that of the substances derived 
from fluorene itself, but the halochromic colorations with sulphuric 
acid in the new series are not characteristic. The following 
individual compounds are described: 9:9/-isophthalylidenedt- 
fluorene, pale yellow leaflets, m. p. 178—179°; 9-p-bromobenzyl- 
idenefluorene, yellow needles, m. p. 144°; 9-m-iodobenzylidene- 
fluorene, yellow, microscopic needles, m. p. 103°; 9-p-todobenzyl- 
idenefluorene, pale yellow, flat prisms, m. p. 121°; 9-piperonyl- 
idenefluorene, yellow needles, m. p. 72——-73° [picrate, dark red 
needles with green reflex, m. p. 194—195° (decomp.)]; 9-anzsyé- 
idenefluorene picrate, red needles, m. p. 121° (decomp.); 9-furyl- 
idenefluorene picrate, dark red needles, m. p. 146—147° (decomp.). 

2:7-Dibromofluorene, m. p. 164°. is conveniently prepared by 
the gradual addition of bromine to an ice-cold solution of fluorene 
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in chloroform. The condensation products are prepared by adding 
the calculated amount of the aldehyde dissolved in alcohol (20 c.c.) 
to a boiling solution of sodium (0°5 gram) and dibromofluorene 
(1°5 grams) in absolute alcohol (100 c.c.); the solution is rapidly 
heated to boiling, and subsequently preserved for a day, after 
which the product is separated; a red substance, probably 
2:2/:7:7/-tetrabromo-ad-dibiphenylene-A’-butadiene, is formed as 
by-product. The following products are described: 2:7-dibromo- 
9-benzylidenefluorene, long, pale yellow rods, m. p. 98—99°; 
2: 7-dibromo-3-o-methylbenzylidenefluorene, orange-yellow leaflets, 
m. p. 141—142°; 2:7-dibromo-9-m-methylbenzylidenefluorene, 
yellow prisms, m. p. 95-—-96°; 2:7-dibromo-9-p-methylbenzylidene- 
fluorene, yellow, matted needles, m. p. 140—141°; 2:7-dibromo- 
9-0-ethylbenzylidenefluorene, yellow prisms and leaflets, m. p. 
132—133°; 2:7-dibromo-9-m-ethylbenzylidenefluorene, yellow rods, 
m. p. 82—83°; 2:7-dibromo-9-p-isopropylbenzylidenefluorene, 
yellow needles, m. p. 116—117°; 2:2/:7:7'-tetrabromo-9 : 9!-iso- 
phthalylidenedifluorene, slender, pale yellow needles, which do not 
melt below 280°; 2: 7-dibromo-9-p-aldehydobenzylidenefluorene, 
orange-yellow needles, m. p. 218—219°; 2:2':7:7/-tetrabromo- 
terephthalylidenedi-9 : 9'-fluorene, dark orange leaflets, which do 
not melt below 300°; 2:7-dibromo-9-o-chlorobenzylidenefluorene, 
canary-yellow needles and rods, m. p. 168—169°; 2: 7-dthromo-9-m- 
chlorobenzylidenefluorene, pale yellow, microcrystalline needles, 
m. p. 136—137°; 2:7-dibromo-9-p-chlorobenzylidenefluorene, long, 
yellow, matted needles, m. p. 211—212°; 2:7-dihromo-9-m-bromo- 
benzylidenefluorene, small, yellow needles, m. p. 152—153°; 
2:7-dibromo-9-p-iodobenzylidenefluorene, orange-yellow needles, 
m. p. 207—208°; 2:7-dibromo-9-0-methorybenzylidenefluorene, 
orange-yellow leaflets, m. p. 154—-155°; 2:7-dibromo-9-p-methoxy- 
henzylidenefluorene, deep yellow needles, m. p. 132—133°; 
2 : 7-dibromo-9-piperonylidenefluorene, yellow needles, m. _ p. 
159—160° ; 2 : 7-dibromo-9-o-nitrobenzylidenefluorene, orange- 
yellow needles, m. p. 201—202°; 2:7-dibromo-3-m-nitrobenzyl- 
idenefluorene, small, yellow crystals, m. p. 154—155°; 2:7-di- 
hromo-9-p-nitrobenzylidenefluorene, orange-yellow, microcrystalline 
powder, m. p. 195—196°; 2:7-dibromo-9-2!-chloro-5!-nitrobenzyl- 
idenefluorene, yellow needles, m. p. 212—213° after softening at 
190° (m. p. 216—218° after resolidification); 2:7-dibromo-9- 
cinnamylidenefluorene, slender, deep yellow needles, m. p. 
206—-207°; 2: 7-dibromo-9-furylidenefluorene, long, greenish-yellow 
needles, m. p. 190—191°. 
Ethyl oxalate condenses with 2:7-dibromofluorene in the 
presence of sodium ethoxide to form ethy! 
, «ee 2:7-dibromofluoreneoralate (annexed form- 
7 | I lBr ula), shining, yellow needles, m. p. 176°; 
oo Si i the substance gives a brown coloration 
HO-CO-CO,Et With ferric chloride, and yields a benzoyl 
3 derivative, canary-yellow rods, m. PP. 

152—153°. H. W. 
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cycloHexylamines. II. A. Sxira and H. Roxrss (Ber., 1920, 
63, [B], 1242—1255. Compare Skita and Berendt, this vol., i, 27). 
—In connexion with Skita’s process for the reduction of aromatic 
amines to cyclohexylamines, the general behaviour of the latter 
class of substances has been more fully investigated. 

With Kart Hits and Gustav Kircunorr.|—Ammonium di- 
cyclohexyl dithiocarbamate, C,H,,"NH-CS-S-NH,°C,H,,, m. p. 
160°, is readily prepared by the direct union of cyclohexylamine 
and carbon disulphide; it is converted by distillation with an 
aqueous solution of mercuric chloride into cycloherylthiocarbimide, 
b. p. 219°/746 mm., which may also be obtained by the distillation 
of dicyclohexylthiocarbamide, cubes, m. p. 180—181°, with glacial 
phosphoric acid. cycloHexylthiocarbimide combines with ammonia 
to yield cycloherylthiocarbamide, NH,*CS-NH-C,H,,, m. p. 
161—162°, with aniline to give phenylcycloherylthiocurbamide, 
m. p. 150—151°, and with absolute alcohol at 100° to form cyclo- 
hexylthiourethane, m. p. 45—-46°. 

Dicycloherylearbamide, m. p. 229—230°, is obtained from cyclo- 
hexylamine and carbony! chloride, and is converted by phosphoric 
oxide into cycloherylcarbimide, CgH,,°N:C:O, b. p. 175°/750 mm. ; 
the latter is transformed by ammonia, aniline, and ethyl alcohol 
into cyclohexylearbamide, m. p. 184°, phenylcyclohexylcarbamide, 
colourless needles, m. p. 182°, and cycloherylurethane, m. p. 57°. 

cycloHexylamine is converted by methyl sulphate in warm 
ethereal solution into cyclohexylamine methyl sulphate, m. p. 103°, 
and a basic portion, which, after purification through the acety/ 
derivative, b. p. 249°/740 mm., or the benzoyl derivative, needles, 
m. p. 76°, yields NV-methyleyclohexylamine, b. p. 147°, identical 
in all respects with the product obtained previously (/oc. cit.) by 
the catalytic hydrogenation of methylaniline. It was further iden- 
tified by conversion into the picrate, m. p. 170°, and into nitroso- 
N-methyleyclohexylamine, yellow liquid, b. p. 121°/12 mm. (hydro- 
chloride, needles, m. p. 176°). W-Dimethylcyclohexylamine, b. p. 
165°, is prepared in 80% yield by the action of formic acid and 
formaldehyde on cyclohexylamine at 120°; the picrate has m. p. 
181°. The base is converted by methyl iodide into trimethylcyclo- 
hexylammonium iodide, needles, m. p. 277°, which is transformed 
by silver oxide into the corresponding hydroxide, which decomposes 
into tetrahydrobenzene, trimethylamine, and water when its aqueous 
solution is evaporated. When treated with nitrosyl chloride in 
cold ethereal solution, N-dimethyleyclohexylamine undergoes a 
remarkable change, whereby N-nitroso-V-methyleyclohexylamine is 
produced ; the latter is reduced by tin and hydrochloric acid to 
NV-methyleyclohexylamine. A similar instance is presented by 
V-methyldicyclohexylamine, C,H,,*NMe-C,H,,, which with nitrosyl 
chloride gives nitrosodicycloherylamine, C,H,,;N(NO)-C,H,,, m. p. 
105°, which is reduced to dicyclohexylamine by zinc and 
hydrochloric acid. 

Ethyl iodide reacts readily with eyclohexylamine, giving N-ethyl- 
cyclohexylamine, identical with the product obtained by the cata- 
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lytic reduction of ethylaniline (Joc. cit.); the benzoyl and acetyl 
derivatives have b. p.’s 201° and 256°/740 mm. respectively, whilst 
the picrate, yellow crystals, and hydrochloride, have m. p.’s 133° 
and 184° respectively. Nitroso-N-ethyleycloherylamine is an oil, 
b. p. 130°/12 mm. When treated with ethyl iodide and potassium 
hydroxide, cyclohexylamine is transformed into W-diethyleyelo- 
hexylamine, b. p. 193°. 

Acetanilide is but little attacked by hydrogen under conditions 
similar to those adopted for the reduction of aniline to cyclohexyl- 
amine; by increasing the concentration of the catalyst and raising 
the temperature to 70—80°, it can be completely hydrogenated to 
acetylcyclohexylamine, m. p. 107°. Under similar conditions, the 
isomeric acetotoluidides can be completely converted into their 
hexahydro-derivatives ; acetyl-2-methyleycloherylamine has b. p. 
154°/20 mm., m. p. 50°, the corresponding 3-derivative has b. p. 
152°/18 mm., m. p. 74—75°, whilst the 4-compound has b. p. 152°/ 
12 mm., m. p. 77—78°. p-Ethoxyacetanilide is hydrogenated with 
remarkable ease, but the product is acetylcyclohexylamine, m. p. 
106—107°. The elimination of the ethoxy-group is the more note- 
worthy since anisole and phenetole are reduced to cyclohexyl 
methyl ether, b. p. 140°/740 mm., and cyclohexyl ethyl ether, b. p. 
144—145°/738 mm., under precisely similar conditions. Anisidine 
and phenetidine are, however, converted into a mixture of dicyclo- 
hexylamine and cyc/ohexylamine (small quantities of the latter are 

very rapidly and conveniently identified by 
CH, NH CH, conversion into p-tolwenesulphoncyclohexyl- 
fo» i amide, C,;H,Me*SO,*-NH°C,H,,, m. p. 86°). 
H,C CH CH CH, A :imilar mixture of bases is obtained from 
He du du cH, ” and m-aminophenol ; o-aminophenol gives 
"VIN AS ? a mixture of cyclohexylamine and dodeca- 
CH.6 OH hydrophenoxazine (annexed formula), m. p. 
. ’ 103—104° (benzoyl derivative, pyramids, 

m p. 160—161°). H. W. 


Crystalline Form of 2 :4-Dichloro-3-nitroacetanilide. 
Marta De Ancetis (Atti R. Accad. Lincei, 1920, [v], 29, 
i, 247—-251).—This compound is dimorphous; both the a- and £- 
modifications form crystals belonging to the prismatic class of the 
monoclinic system; for the former, a:6:c=1°1507:1:1°1348, B= 
66°23’, and for the latter, a:5:¢=1°5792:1:1°0952, B=62°23°5’. 

= a ¥- 


Catalysts which Promote Reaction between Aniline and 
Ethyl Alcohol. T. B. Jounson, A. J. Hitz, and J. J. Donieavy 
(J. Ind. Eng. Chem., 1920, 12, 636—644).—No alkylation results 
when aniline is heated with ethyl alcohol in an autoclave in the 
presence of calcium oxide. Aniline hydrochloride heated with ethyl 
alcohol for eight hours in an autoclave at 175—180°, in the pres- 
ence of sodium bromide, cupric chloride, and calcium chloride, gives 
good yields of diethylaniline containing only about 5% of mono 
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ethylaniline. Substitution of aniline for an equivalent quantity 
of aniline hydrochloride yields a product largely composed of mono- 
ethylaniline. Zine chloride probably has a dealkylising action as 
well as a dehydrating effect, and is less effective as a catalyst than 
calcium chloride, whilst potassium iodide is slightly more effective 
than sodium bromide. The use of 95% alcohol instead of absolute 
ethyl alcohol causes the yield of diethylaniline to be lowered by 
about 7%. The addition of the sodium bromide has the effect of 
lowering the amount of monoethylaniline by about 2%, whilst 
pyridine has a negative catalytic action, and raises it by about 11% 
(compare J. Soc. Chem. Ind., 1920, September). C. A. M. 


Catalytic Hydrogenation of Nitriles; Mechanism of the 
Formation of Secondary and Tertiary Amines. Grorcss 
Micnonac (Compt. rend., 1920, 171, 114—117)—When_ benzo- 
nitrile is hydrogenated in absolute alcohol in the presence of nickel 
as catalyst at the ordinary temperature (compare this vol., i, 442), 
the operation being interrupted when one molecule of hydrogen has 
been fixed, the product consists of one part of benzylamine and 
2—2°5 parts of benzylidenebenzylamine, CHPh:N-CH,Ph, the 
latter, if the hydrogenation is continued, being converted into 
dibenzylamine. The course of the reaction is considered to be that 
benzaldimine is first formed, and that this then rapidly condenses 
with the elimination of ammonia, 

3CHPh:NH = NH,+CHPh(N:CHPh),, 
and that the condensation product then undergoes hydrogenation, 
giving benzylamine and benzvlidenebenzylamine. 

Under similar conditions, o-toluonitrile gives o-methylbenzylamine 
and o-methylhenzylidene-o-methylbenzylamine, b. p. 170—171°/ 
5 mm., and ptoluonitrile gives p-methylbenzylamine and p-methyl- 
benzylidene-p-methylbenzylamine, m. p. 83—84°, b. p. 160°/3°5 mm. 

W. G. 


Hydrogenation in the Naphthalene Series. F. M. Rows 
(J. Soc. Chem. Ind., 1920, 39, 241—246).—aNaphthylamine is 
reduced by sodium and amyl alcohol to ar-tetrahydro-a-naphthy]l- 
amine, but, in the presence of ethyl or butyl alcohol, only dihydro- 
derivatives are formed. Preliminary experiments indicate that this 
difference cannot be ascribed solely to differences in temperature of 
the experiment. A similar result is observed when reduction is 
effected in the presence of an indifferent solvent, such as 
toluene or solvent naphtha (compare D.R.-P. 305347, 306724). 
A more extended study shows that a-naphthylamine is reduced 
by sodium and an alcohol to 5: 8-dihydro-l-naphthylamine; 
the latter, under suitable conditions of temperature and alkali 
alkyloxide concentration, undergoes isomerisation to 7 :8-dihydro-1- 
naphthylamine, which, unlike the 5:8-isomeride, is further reduced 
to ar-tetrahydro-a-naphthylamine. The failure to obtain the tetra- 
hydro-compound when amy! alcohol was not used is probably to be 
explained by the absence of conditions suitable for the isomerisa- 
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tion. Reduction of naphthalene takes place similarly to that of 
a-naphthylamine; 1:4-dihydronaphthalene is initially formed, 
which, under suitable conditions, is isomerised to 1 :2-dihydro- 
naphthalene and then reduced to tetrahydronaphthalene. 

The direct hydrogenation of naphthalene and a-naphthylamine 
has also been studied, the experiments being performed by bubbling 
hydrogen at the ordinary pressure through the purified substance, 
either molten or dissolved in a suitable solvent, in presence of 
nickel deposited on kieselguhr, in a glass vessel fitted with a con- 
denser and au agitator capable of being driven at a high speed. 
Temperatures varying from 100° to the respective boiling points of 
naphthalene and a-naphthylamine were used with these substances 
in the absence of a solvent without result, except that there was an 
appreciable evolution of ammonia in the latter case, particularly 
at the higher temperatures. Negative results were also obtained 
with a-naphthylamine dissolved in boiling light petroleum, toluene, 
or solvent naphtha. The base, however, was reduced in boiling 
ethyl-alcoholic solution or, preferably, in boiling mixtures of ethyl 
alcohol with toluene or solvent naphtha; in the latter circum- 
stances, 5:8-dihydro-a-naphthylamine was quantitatively formed, 
but the further reduction to tetrahydro-a-naphthylamine was not 
satisfactorily accomplished. Similarly, naphthalene could be hydro- 
genated in boiling ethyl-alcoholic solution, a mixture of products 
being invariably obtained, the main constituent of which is 1 :4-di- 
hydronaphthalene; prolongation of the action or treatment of 
1 :4-dihydronaphthalene in boiling ethyl-alcoholic solution led to 
the formation of some tetrahydronaphthalene, together with a 
mixture of liquids of lower boiling point which was not examined 
more closely, but probably consisted of more completely saturated 
derivatives. 


Spontaneous Decomposition of a-Aminophenyl-a-naphthyl- 
methane. II. S. Berrincozz1 (Gazzetta, 1920, 50, i, 321—325. 
Compare this vol., i, 480).—a-Aminophenyl-a-naphthylmethane 
undergoes spontaneous decomposition at the ordinary temperature, 
with liberation of ammonia and formation of di-(naphthylbenzyl-) 
amine, NH(-CHPh:C,,H,)., which forms minute, shining, white 
crystals, m. p. 181°. It is shown that the product, m. p. 121°, 
described by Busche and Leefhelm (A., 1908, i, 152) as a-amino- 
phenyl-a-naphthylmethane, consists of a mixture of the latter with 
di-(naphthylbenzyl-)amine. eo 


Oxynitration of Benzene [Formation of Nitrophenols]. 
Lio Vienon (Bull. Soc. chim., 1920, [iv], 27, 547—550).—To 
obtain the best yield of nitrophenols in the action of nitric acid 
and mercuric nitrate on benzene it is advisable to use an excess 
of benzene, and the following proportions are recommended: 1000 
grams of nitric acid (D 1°29—1°325), 25 grams of mercuric nitrate, 
and 500 grams of benzene, the mixture being heated on a water- 
bath for five to seven hours. W. G. 
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Derivatives of Diphenyl Ether. Atrrep N. Coox, Wm. C. 
Evans, and Daniet SHerK (Proc. S. Dak. Acad. Sci., 1917, 2, 
21—25).—2:4-Dimitrophenyl 6-propyl-m-tolyl ether, 

C,H;(NO,).*°O°C,;,H,MePr, 
sulphur-yellow needles, m. p. 64°, obtained by heating equal mole- 
cular quantities of potassium thymolate and 1-bromo-2 : 4-dinitro- 
benzene, yields on sulphonation a monosulphonic acid, pearly 
crystals (lead salt; bariwm salt with 5°5H,O). 2-Nitrophenyl 
5-propyl-o-tolyl ether, brownish-red liquid, b. p. 222°/20 mm., 
forms a sulphonic acid, crystals with 2H,O, m. p. 223—227° 
(decomp.), of which the bariwm, calcium, and lead salts crystallise 


with 3, 6, and 8H,O respectively. CuEeMIcAL ABSTRACTS. 


Derivatives of the Sulphone of o-Cresol (o-Hydroxytolyl- 
sulphone). Frépiéric REverpIN and ANDRE RoerHLisBERGER (Helv. 
Chim. Acta, 1920, 3, 486—492).—The authors have prepared 
o-hydroxytolylsulphone by Zehenter’s method (A., 1912, i, 444), 
and have studied certain of its derivatives. 

The acetyl compound agrees in properties with Tassinari’s pro- 
duct (A., 1889, 245). The benzoyl derivative, S0,(C;H,Me-OBz)., 
prepared by either Schotten and Baumann’s or Reverdin’s method 
(A., 1918, i, 536), forms colourless, prismatic crystals, m. p. 
183—184°. The dinitro-derivative, m. p. 243° (compare Zehenter, 
loc. cit.), yields an acetyl compound, SO,(NO,°C,;,H,Me-OAc),, 
which forms deep yellow crystals, m. p. 204—205°, and a benzoyl 
compound, SO,(NO,*C,H,Me*OBz),, m. p. 179—180°. 

When treated with sulphuric acid (20% SO ,), the dinitro-deriv- 
ative is converted into an tsomeride, C,,H,.O,N.8, which forms 
yellow crystals, m. p. 209—210°, and yields an acetyl derivative, 
crystallising in pale yellow plates, m. p. 200—201°. 

Nitration of the acetyl derivative of the sulphone yields partly 
the acetyl dinitro-compound, melting at 243°, but is incomplete, 
and, if carried further, is accompanied by partial scission of the 
molecule. Nitration of the benzoyl derivative yields mainly a 
m-nitrobenzoyl-o-cresolsulphone, the nitro-group being introduced 
into the benzoyl residue. 

Reduction of the dinitro-derivative, m. p. 243°, by means of 
tin and hydrochloric acid gives a double chloride of tin and the 
aminosulphone; the free aminosulphone forms pale brown needles, 
m. p. 212° (decomp.), is readily oxidised, gives solutions which 
colour in the air and yield a deep brown coloration with ferric 
chloride solution, and furnishes a highly stable diazo-derivative, 
crystallising in yellow needles. The compound obtained on reduc- 
tion of the isomeric dinitro-compound, m. p. 209—210°, is not 
oxidised in solution by atmospheric oxygen, and yields a less stable 
diazo-derivative. a eo 


Derivatives of Trihalogen Tertiary Butyl Alcohol. III. 
The Benzoic Acid Ester of Trichloro-iert.-butyl Alcohol or 
Chloretone Benzoic Ester. T. B. Atnpricn (J. Amer. Chem. Soc., 
1920, 42, 1502—1507. Compare A., 1916, i, 115; 1917, i, 77; 
1919, i, 62).—A repetition of the work of Willgerodt and Diirr 
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(compare J. pr. Chem., 1889, [ii], 39, 286). It is now found that 
when molecular proportions of benzoyl chloride and chloretone 
(trichloro-tert.-butyl alcohol) are heated together on a water-bath 
until hydrogen chloride ceases to be given off, trichloro-tert.-buty] 
benzoate is obtained, and may be isolated in a crystalline form, 
m. p. 34—35°. It may be distilled under reduced pressure with- 
out appreciable decomposition, and is not readily hydrolysed, being 
much more stable than other esters of this alcohol. Pharmaco- 
logical ‘tests indicate that it possesses less hypnotic or anesthetic 
properties, and is less toxic than the esters studied thus far (loc. 


cit.). W. G. 


Amino-alcohols. Action of Amines on the Mono-esters 
(Acetates and Benzoates) of Chlorohydrins. E. Fourngavu and 
(Mme) P. Ramart-Lucas (Bull. Soc. chim., 1920, [iv], 27, 
550—557).—Sodium benzoate acts on a-chloropentan-y-ol in the 
presence of potassium iodide to give a-benzoyloxypentan-y-ol, 
b. p. 1719/11 mm., 181°/20 mm., which with thionyl chloride in 
pyridine solution yields y-benzoyloxypentan-a-ol, b. p. 165—167°/ 
17 mm., 157—159°/12 mm. This chloro-ester when warmed with 
dimethylamine in benzene solution gives a-dimethylamino-y- 
benzoyloxypentane, b. p. 170°/16 mm., which may also be obtained 
by the action of benzoyl chloride on a-dimethylaminopentan-y-ol. 
When a-chloropentan-y-ol is heated for four hours at 160—170° 
with potassium acetate it yields y-acetoxrypentan-a-ol, b. p. 
113—114°/12 mm., which, with thionyl chloride, gives a-chloro- 
y-acetoxry pentane, b. p. 84—86°/14 mm. This chloroacetate with 
dimethylamine gives a mixture of bases, from which a-dimethy]- 
amino-y-acetoxypentane can be isolated. y-Chloro-a-phenylpropan- 
B-ol with sodium benzoate gives a mixture of two benzoates, from 
which the chloro-compound can be prepared, and this with 
dimethylamine gives two bases, namely, y-dimethylamino-a-phenyl- 
propan-f-ol, b. p. 153°/40 mm., and its benzoate, b. p. 220°/ 
20 mm. 

y-Chloro-a-phenylpropan-a-ol gives with sodium benzoate a 
benzoate, b. p. 230°/12 mm., which when treated with thionyl 
chloride, and then with dimethylamine, yields y-dimethylamino-y- 
phenylpropyl benzoate, b. p. 230°/15 mm., giving a hydrochloride, 
m. p. 146°. W. G. 


The Preparation of o-Nitrobenzoic Acid. Marie Reimer 
and ExvizaBETH Stewart Gatewoop (J. Amer. Chem. Soc., 1920, 
42, 1475—1478).—The mixed o- and pnitrotoluenes obtained 
from the nitration of toluene were oxidised by alkaline perman- 
ganate in concentrated solution (compare Bigelow, this vol., i, 20). 
The o- and p-nitrobenzoic acids were isolated by conversion into 
their methyl esters, which were then separated by fractional 
distillation under reduced pressure. W. G. 


o-Sulphobenzoic Anhydride and Benzamide- and Methy]l- 


benzamide-o-sulphonic Acids. H. J. Taverne (Rec. trav. chim., 
1920, 39, 542—548).—o-Sulphobenzoic anhydride was prepared by 
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the interaction of potassium hydrogen sulphobenzoate and phos- 
phorus pentachloride, and by the action of acetyl chloride on the 
free acid. The anhydride prepared by either method had m. p 
130°, and molecular-weight determinations showed it to be an 
internal anhydride. By the action of dry ammonia on its benzene 
solution, it gave ammonium benzamide-o-sulphonate, from which 
the corresponding barwm salt, (NH,*CO-C,H,°SO,),.Ba,6H,O, was 
obtained, and this, on decomposition with dilute sulphuric acid, 
gave the free acid, m. p. 186°, giving a silver salt, 
NH,°CO-C,H,°S0,Ag,H,0. 

When a benzene solution of o-sulphobenzoic anhydride is 
saturated with methylamine, a crystalline precipitate of methy/- 
ammonium methylbenzamide-o-sulphonate, 

NHMe:CO-C,H,°SO,NH,Me, 
m. p. 189—190°, is obtained. This gives the corresponding barium 
salt, (CgH,O,NS),Ba,4H,O, which, on decomposition with sulphuric 
acid, gives methylbenzamide-o-sulphonic acid, m. p. 167—169°. 
W. G. 


Catalytic Hydration of Nitriles. A. Maine (Compt. rend., 
1920, 171, 245—-247).—Nitriles may be converted into the corre- 
sponding acids by passing their vapours, along with water vapour, 
over thorium oxide at a temperature of 420°. W. G. 


Boiling Points of Esters of Stereoisomeric Cinnamic 
Acids. R. Srozrmer and Kart Sanpow (Ber., 1920, 53, [B}, 
1283—1289).—It was observed by Stoermer, Grimm, and Laage 
(A., 1917, i, 647) that the esters of cis-cinnamic acids uniformly 
boil about 12—15° lower than the esters of the corresponding 
stereoisomeric trans-acids, and that, as far as the evidence was 
available, this relationship held good even in those cases in which 
the cis-acid had a higher melting point than the trans-acid. The 
number of such instances was, however, somewhat restricted; in 
order, therefore, to secure further evidence on this point, the 
authors have prepared a further series of such pairs of acids, and 
have found their previous observation completely confirmed. The 
boiling points of the esters of stereoisomeric cinnamic acids appear 
to be a valuable criterion of the adherence of the free acid to the 
allo-series or otherwise. The alkyloxy-§-methylcinnamic acids are 
obtained from 4-methyleoumarin by fission and subsequent alkyl- 
ation, or by transformation of the cis-forms primarily obtained into 
the corresponding trans-forms by concentrated potassium hydroxide 
solution. Esterification of the acids is conveniently effected with 
methyl or ethyl sulphate in alkaline solution. The following sub- 
stances are described: trans-o-hydroxy-B-methylcinnamic acid, m. p. 
160° (methyl ester, m. p. 143°); trans-o-methoxy-f-cinnamic acid 

(I), m. p. 96° (compare 
OMe-C,H,CMe Me-C-C,H,OMe —Stoermer, Grimm, and 
“C. ott Laage, loc. cit.), methyl 
— lt olen b. p. 176 1795) 

(I). (IT). . 
28 mm.; cis-o-methoxy- 
&methyleinnamic acid (II), m. p. 123°, methyl ester, b. p. 164°/ 
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28 mm., m. p. 44°; trans-o-ethory-B-methyleinnamic acid, m. p. 
111—112°, methyl ester, b. p. 160—161°/13 mm., m. p. 43°, ethyl 
ester, m. p. 53°, amide, m. p. 97°; cis-o-ethoxry-B-methylcinnamic 
acid, m. p. 138°, methyl ester, b. p. 148—148°5°/13 mm., ethyl 
ester, b. p. 152°/11 mm., amide, m. p. 118°; trans-o-n-propory- 
B-methyleinnamic acid, slender needles, m.-p. 72°, methyl ester, 
b. p. 1779/20 mm.; cis-o-n-propoxry-B-methylcimnamic acid, m. p. 
108°, methyl ester, b. p. 167°/20 mm.; trans-o-n-bwtory-B-methy/l- 
cinnamic acid, colourless needles, m. p. 57°, methyl ester, b. p. 
187—188°/24 mm.; cis-o-n-butoxry-B-methylcinnamic acid, m. p. 
74°, methyl ester, b. p. 175°/24 mm. , 


Boiling Points of Esters of Stereoisomeric Unsaturated 
Acids. R. Srozrmer and H. Kiromner (Ber., 1920, 53, [B), 
1289—1299).—In previous communications (Stoermer, Grimm, 
and Laage, A., 1917, i, 647, Stoermer and Sandow, preceding 
abstract) it has been shown that the esters of the cis-form of 
stereoisomeric unsaturated cinnamic acids have a lower boiling 
point than the corresponding trans-compounds. The observations 
are now extended to the halogenated cinnamic acids, and the same 
regularity is observed in all cases in which the configuration of the 
acids can be regarded as definitely elucidated. In all, therefore, 
nineteen pairs of stereoisomeric esters have been investigated with- 
out leading to the discovery of an exception to the rule. Up to the 
present, however, only aromatic compounds have been considered ; 
an attempt is therefore made to extend the observations to aliphatic 
compounds, and fumaric and maleic esters are chosen by reason 
of the close analogy in chemical behaviour of the phenyl and 

carboxyl groups. In this case, however, an excep- 

H-C-CO tion appears to be presented which leads the 
| authors to consider that methyl maleate may pos- 
H-C-C(OMe), sibly have the annexed constitution; a certain 
amount of evidence in favour of this view is 

derived from spectrochemical observations and from analogy 
to the corresponding chlorides. The melting point of the free 
acids appears to be a very uncertain criterion of their adherence 
to the cis- or trans-series; still less reliance can be placed on the 
melting points of their esters or amides in this respect. It is 
interesting to note that the position of the halogen atom in the 
a- and B-halogenated acids is practically without influence on the 
boiling points of the esters. The following compounds are 
described : trans-a-chlorocinnamic acid, m. p. 33—34°, methyl ester, 
b. p. 167° (corr.)/28 mm., 108—109°/0°5 mm.; methyl cis-a-chloro- 
cinnamate, b. p. 153—154°/28 mm., 98—99°/0°6 mm.; methyl 
trans-a-bromocinnamate, m, p. 23°, b. p. 177—178° (corr.)/23 mm., 
120—121°/0°6 mm.; methyl cis-a-bromocinnamate, b. p. 167°5— 
168°5° (corr.)/26 mm., 111°/0°6 mm. ; trans-a-chlorocinnamamie, 
m. p. 121°, b. p. 216—217°/12 mm. (with partial sublimation), 
158—160°/0°6 mm.; cis-a-chlorocinnamamide, m. p. 134°, b. P. 
210°/13  mm., 153—154°/0°6 mm.;_ trans-a-bromocinnamamide, 
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m. p. 117—118°, b. p. 212—-213°/13 mm. (partial decomp.) ; cis-a- 
bromocinnamamide, m. p. 129°, b. p. 215—216°/13 mm. The 
a-iodocinnamic acids (compare Bougault, A., 1916, i, 817) are 
obtained by the action of a solution of iodine in potassium iodide 
on the semicarbazone of phenylpyruvic acid in the presence of 
alkali, and are separated by taking advantage of the differences in 
their strengths; the trans-acid forms colourless leaflets, m. p. 
162—163°, and yields a methyl ester, b. p. 132—133° (corr.)/ 
0°4 mm., whilst the cis-acid forms yellow crystals, m. p. 110—111°, 
and gives a methyl ester, b. p. 114—115° (corr.)/0°4 mm. Methyl 
trans-8-chlorocinnamate, m. p. 29°; methyl cis-B-chlorocinnamate, 
m. p. 34°, b. p. 96—97° (corr.)/0°5 mm.; methyl trans-B-bromo- 
cinnamate, b. p. 122°/0°6 mm.; methyl cis-B-bromocinnamate, 
colourless needles, m. p. 56°, b. p. 110—111°/0°6 mm.; methyl 
trans-aB-dichlorocinnamate, b. p. 121°/0°6 mm.; methyl cis-aB-di- 
chlorocinnamate, b. p. 113°/0°6 mm., methyl trans-aB-dibromocin- 
namate, hexagonal rods, m. p. 64—65°, b. p. 138°/0°5 mm. ; methyl 
cis-aB-dibromocinnamate, b. p. 124°/0°5 mm. 

Attempts to obtain cis-8-ethoxycinnamic acid are described. On 
one occasion a small amount of an acid, m. p. 78°, was isolated from 
the products of hydrolysis of ethyl B-ethoxycinnamate, which is 
possibly the desired substance, but the preparation could not be 
repeated. trans-8-Ethoxycinnamic acid is extensively decomposed 
when its solution in benzene is exposed to ultra-violet light, 
ethoxystyrene being produced. Under similar treatment, the ethyl 
ester is considerably resinified, but on distillation of the product a 
fraction of lower boiling point was obtained which yielded an acid, 
m. p. 70—80°. in small amount. Sodium B-ethoxycinnamate became 
completely resinified when illuminated. Similar observations with 
&-phenoxvcinnamic acid and its ester are recorded. H. W. 


Optically Active Cinnamic Acids and the Cinnamates of 
Tartaric Acid which are Produced at the Formation of the 
Former. Emit Ertenmreyer and Gustav Hitcenporrr (Biochem. 
Zeitsch., 1920, 108, 79—123).—tTartaric acid was fused with cin- 
namoyl chloride, cinnamic anhydride, and cinnamic acid respec- 
tively at 168—170°. The cinnamic acid was extracted from the 
fused mass with light petroleum. The acid thus obtained was 
optically active. The highest activity was manifested by the cinna- 
mic acid obtained by extracting the product of fusion of cinnamic 
anhydride with tartaric acid. The residues obtained by extracting 
the fused masses with light petroleum were further extracted with 
ether, yielding a colloidal fraction which was again fractionated 
either by extraction with benzene or by treating it with sodium 
carbonate, graduallv acidifying, and extracting the successive frac- 
tions with ether. The various fractions thus obtained containing 
mixtures of cinnamates showed a carbon content varying from 
55°76%, which represents the carbon content of the monocinna- 
mates, to 64°39%, which is that of the dicinnamates. The lowest 
rotation was shown by the cinnamates obtained from the fusion 
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with cinnamic acid, the highest rotation by those obtained with 
cinnamoyl! chloride. An intermediate value was shown by cinna- 
mates from the anhydrides. This is explained by the presence of 
large quantities of the highly active dicinnamate in the chloride 
mixture and the absence of the less active monocinnamate, which 
is, however, present in the anhydride fusion and more so in the 
cinnamic acid fusion. A colloidal monodicinnamate (a, —120° 
approximately) was also obtained from the cinnamoyl chloride 
fusion. Cinnamates with a similar number of carbon atoms, but of 
a higher rotation, were obtained from the anhydride and from the 
cinnamic acid fusions. These masses also yielded a fraction of the 
same carbon content as the dicinnamates, but of a considerably 
lower rotation. It is suggested that the optical activity of the 
cinnamic acid extracted from the cinnamic anhydride fusion is due 
to the “induction ” influence of the cinnamates formed. S. S. Z. 


Benzylic Acid and Aldehydes. A. Bisrrzycxi and Bruno 
Brenken (Helv. Chim. Acta, 1920, 3, 468—472)—The authors 
have shown (see this vol., i, 630) that, whereas 1 mol. of thio- 
glycollic acid condenses with 2 mols. of an aldehyde, 1 mol. of thio- 
benzylic acid condenses with only 1 mol. of an aldehyde. The 
experiments now described show that benzylic acid acts on alde- 
hydes in the same way as aliphatic hydroxy-acids or thiobenzylic 


acid. According to Wallach (A., 1878, 288), the first stage in the 
formation of chloralide by the interaction of trichlorolactice acid 
and anhydrous chloral consists in the conversion of the acid into 
trichlorolactide, which then reacts with the chloral. The authors, 
however, consider it more probable that the reacting compounds 
first form an additive compound comparable with chloral alco- 
holate, decomposition with loss of water then taking place: 


CO,H-CH(OH):CCl, + CCl,-CHO = 
CO,H:CH(CCI,)-O-CH(OH):CC1, = 


O-CH-CCl, 
CCl CH< 4.6 "COls 0. 
—CH, 


The methylene ether ester of benzylic acid, CPh, ed db » Pre: 


pared by the interaction of benzylic acid and formaldehyde, forms 
transparent, rhomboidal plates often with truncated angles, soften- 
ing a little below its m. p., 43—44°. The powdered substance is 
converted into deep blue flocks by concentrated sulphuric acid, the 
latter turning first green and then colourless. It is appreciably 
more stable than the corresponding ester of glycollic acid (compare 
de Bruyn and van Ekenstein, A., 1902, i, 76; 1903, i, 149), from 
which it is derived. 
—CHPh 


The henzylidene ether ester, CPh, CO-0 , obtained from 


benzylic acid and benzaldehyde, crystallises in bundles of flat, micro- 
scopic prisms, m. p. 94—-95°, and dissolves in concentrated sulphuric 
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acid, giving a violet-red solution, which shows a faint greenish- 
brown fluorescence. This compound also exhibits marked stability. 
Attempts to couple acetone with benzylic acid were unsuccessful. 
T. H. P. 


Derivatives of Gallic Acid. I. Synthesis of 4-Hydroxy- 
3 : 5-dimethoxyphthalic Acid. Rupcuanp Linaram ALIMCHANDANI 
and ANDREW Norman Metprvum (T., 1920, 117, 964—970). 


Improved Process for the Elimination of Carboxyl Groups. 
James Ernest Marsu (Brit. Pat. 144897)—Carboxyl groups may 
be eliminated from organic acids, particularly hydroxy-aromatic 
acids, such as gallic acid, by heating the acid with a dry metallic 
salt, preferably an alkali haloid. The reaction is advantageously 
carried out under reduced pressure, and, if the product is volatile, 
it may be conducted in a vacuum still, so that the decomposition of 
the acid and the recovery of the product by distillation proceed 
simultaneously. For instance, pyrogallol is obtained in a techni- 
cally pure condition by distilling a mixture of gallic acid with half 
its weight of sodium chloride at 250° and 15 mm. pressure. The 
yield amounts to 95% of the theoretical. G. F. M. 


Phenolphthalein. F. Urz (Siiddeut. Apoth. Zeit., 1920, 60, 
430—431, 442—444; from Chem. Zentr., 1920, iv, 155).—The 
amounts of phenolphthalein in grams contained in 100 cc. of a 
warm saturated solution of the substance in the various solvents 
are as follows: ethyl alcohol, 20°91; methyl alcohol, 14°18; acetone, 
26°39 ; chloroform, 3°06; carbon disulphide, 0°18; ether, 5°92; light 
petroleum, 0°18 or 1°06, depending on the boiling point of the 
solvent; benzene, 0°16; carbon tetrachloride, traces; xylene, 0°18; 
toluene, 0°61; nitrobenzene, 4°41; ethyl acetate, 6°57. Water 
(10 ¢.c.) dissolves 0°0002 gram of phenolphthalein at the ordinary 
temperature, and about ten times this amount when warmed. 


H. W. 


Bromohydrins and Dibromo-derivatives obtained from 
the Alkylallylacetophenones, COPh:CHR-CH,:CH:CH, and 
COPh:CRR’:CH,-CH:CH,. <A. Hatier and (Mme) P. Ramarr- 
Lucas (Compt. rend., 1920, 171, 144—148).—The dialkyl- 
acetophenones studied when treated with bromine in chloro- 
form solution give bromohydrins, the intermediate di- 
bromo-derivatives being unstable and decomposed by moisture. 
The authors favour the constitution (formula I) for the 


COPh-CRR’-CH,-CH:CH, + Br, —> COPh-CRR’-CH,:CHBr-CH,Br 


so H.0 
de" Y 


COPh-CRR’-CH,-CH(OH)*CH,Br or COPh:CRR’-CH,:CHBr°CH,:OH 
(I.) (II.) 
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bromohydrins obtained. Dimethylallylacetophenone in this way 
gives «-bromo-B-benzoyl-B-methylpentan-6-ol, 
COPh-CMe,-CH,*CH(OH)-CH,Br, 
m. p. 106°. 
Diethylallylacetophenone gives (-bromo-y-benzoyl-y-ethylhezxan-e- 
ol, COPh-CEt,*CH,-CH(OH)-CH,Br, m. p. 84—88°. 
Methylbenzylallylacetophenone gives e-bromo-B-benzoyl-B-benzyl- 
pentan-§-ol, COPh-CMeBz-CH,*CH(OH)-CH,Br. 
Methylallylacetophenons under similar conditions gives a stable 
dibromo-derivative, 5e-dibromo-B-benzoyl pentane, 
COPh-CHMe:-CH,-CHBr-CH.Br, 
m. p. 128°. W. G. 


Benzo-polymethylene Compounds. I. Certain Regu- 
larities in Substitution. Ju tivus von Braun, Georc Kirscupaum, 
and Hans Scuunmann (Ber., 1920, 58, [B], 1155—1173).—The 
communication is the first of a series devoted to the study of sub- 
stances containing an aromatic nucleus to which a saturated hydro- 
carbon chain is cyclically attached. The action of oxalyl chloride, 
acetyl chloride, phthalic anhydride, and diethylmalonyl chloride 
on benzopentamethylene (hydrindene), tetrahydronaphthalene, and 
tetrahydroacenaphthene has been investigated. The behaviour 
of the first is not completely similar to that of either oxylene 
or naphthalene ; tetrahydronaphthalene, in contrast to naphthalene, 
yields only uniform products instead of mixtures of isomerides, 
whilst tetrahydroacenaphthene gives a mixture of monobasic acids 
with oxalyl chloride. 

Hydrindene and oxaly!l chloride react in carbon disulphide solu- 
tion in the presence of aluminium chloride to yield mainly hydr- 
indene-B-carboxylic acid, m. p. 178—179° (chloride, b. p. 
140—-142°/12 mm., amide, m. p. 137—138°), the constitution of 
which is deduced from its oxidation by nitric acid at 140° to tri- 
mellitic acid; hydrindene-a-carboxylic acid appears to be formed 
in small amount as_ by-product. Tetrahydronaphthalene and 
oxalyl chloride give exclusively tetrahydronaphthalene-f-carboxylic 
acid, b. p. 216°/14 mm., m. p. 152—153°, which is readily 
hydrogenated by sodium and amyl alcohol to decahydro- 
naphthalene-8-carboxylic acid, b. p. 190—192°/21 mm., m. p. 79°. 
Tetrahydronaphthalene-B-carborylyl chloride has b. p. 162°/ 
13 mm., whilst the corresponding amide forms shining leaflets, 
m. p. 137—138°. Tetrahydroacenaphthene and oxalyl chloride 
yield a mixture of acids, which are separated by repeated crystal- 
lisation from alcohol; of these, the more sparingly soluble com- 
pound has m. p. 206° after softening at 200°, and is the main 
product. The isomeric acid has m. p. 170—180°, and has not 
been isolated in the pure state. Both isomerides yield benzene 
1:2:3:4+tetracarboxylic acid when oxidised with nitric acid. 

Acetyl chloride and hydrindene react readily, with formation of 
B-hydrindyl methyl ketone, b. p. 134—135°/11 mm. (semicarb- 
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azone, m. p. 229°, ovwmme, m. p. 114°; B-hydrindyl bromomethyl 
ketone, leaflets, m. p. 58 —59°, which do not attack the mucous 
membrane ; B-hydrindyl dibromomethyl ketone, m. p. 58—59°). 
The B-position of the acetyl group follows from the oxidation of 
the ketone by permanganate to hydrindene-8-carboxylic acid, and 
to an oily acid, which in all 

~ JE H, probability is -hydrindoyl- 
00,H-0,H,-CO” ‘oa, formio acid, and is oxidised by 
\ nitric acid to trimellitic acid. 

oe 7 Hydrindene and _ phthalic 

anhydride give exclusively 

B-hydrindoylbenzoic acid (annexed formula), m. p. 169°, which is 
converted by zinc dust in ammoniacal solution into the acid, 


CH Oy? >CrHyCH;"C.H,-CO,H, m. p. about 115°, but mainly 


into the lactone, CH <C> oH CHF Sco, m. p. 154°. 
2 


It is decomposed with unusual difficulty by molten potassium 
hydroxide to yield hydrindene-f-carboxylic acid. When de- 
hydrated by fuming sulphuric acid, it gives a mixture of 
hydrindanthraquinones, delicate, matted needles, m. p. 180—181°, 
and ae ee powder, m. p. 108—110°. The formule 


CO 
Hi. YW 


Ho | | 
Y 


[ and II are assigned to these respectively, since the former, on 
treatment with zinc and ammonia, gives hydrindanthracene, m. p. 
242—243°, whilst the latter only yields readily 
CEt, soluble products of lower melting point, from which 

% a definite substance could not be isolated. 
CO CO Tetrahydronaphthalene and _ diethylmalony! 
ry chloride yield exclusively the diethylindandione 
derivative (annexed formula), b. p. 207—211° 
\4J\/ 15 mm., m. p. oO", which is oxidised by nitric 
acid to benzene-1 : 2:3 :4-tetracarboxylic acid, m. p. 
238°. Concentrated potassium Ni tht solution transforms the 
diketone into an acid, m. p. 135°, which probably has the annexed 
constitution. Reduction of the diketone with 
CO-CHEt, amalgamated zine and hydrochloric acid leads 
AMI to the formation of the corresponding /hydro- 
| carbon, mobile oil, b. p. 164—166°/11 mm., 
which, however, is not completely free from 
oxygen; the latter can be totally eliminated by 
prolonging the duration of reduction, but, under these conditions, 
the hydrindene ring is ruptured, and the product is y- methyl-y- 


ABSTRACTS OF CHEMICAL PAPERS. 


ethylbutyltetrahydronaphthalene, b. p. 
141—144°/11 mm., which is oxidised by 
nitric acid to trimellitic acid. Diethyl- 
malonyl chloride reacts with hydrindene in a 
precisely analogous manner, yielding the 
product (annexed formula), pale yellow, 
rather viscous oil, b. p. 186—191°/13 mm., 
which is oxidised by nitric acid to mellophanic 
acid, m. p. 238°. H. W. 


Derivatives of ac-Tetrahydronaphthalene and of Tetra. 
hydroacenaphthene. Karu Fieiscuer and Fritz Siererr (Ber, 
1920, 58, [B], 1255—1261).—The action of substituted malonyl 
chlorides on partly hydrogenated aromatic hydrocarbons has been 
investigated by Fleischer (Zeitsch. angew. Chem., 1919, 32, [ii], 
596; 1920, 33, [ii], 160). Since the same subject is also engaging 
the attention of von Braun (preceding abstract), the authors give 
an account of their work with ac-tetrahydronaphthalene and tetra- 
hydroacenaphthene, but reserve the full experimental details for 
a later publication. 

Dimethylmalonyl chloride and tetrahydronaphthalene yield 
exclusively 2 : 2-dimethyltetrahydronaphth - aB -indane-1 : 3-dione 
(I), m. p. 75°, which is hydrolysed to 1-isobutyryltetrahydro- 


H., 
NCS Neco "\A/\cu, 


2 —__IOMe a | 
co 2 ito OMe, 


(1.) (II.) 


naphthalene-2-carboxylic acid, m. p. 120°; the latter is oxidised 
by nitric acid to 2: 2-dimethylbenzindane-l : 3-dione-6 : 7-dicarboxylic 
acid. The indanedione is reduced by amalgamated zinc and hydro- 
chloric acid to 2: 2-dimethyltetrahydronaphth-aB-hydrindene, b. p. 
156°/18 mm. The af-position of the hydrindene ring in the hydro- 
carbon molecule is established by its conversion by dimethylmalony] 
chloride into 2:2:5:5-tetramethyltetrahydronaphthdthydrindane- 
4:6-dione (II), m. p. 148—149°, which is reduced to 2:2:5:5-tetra 
methyltetrahydronaphthdihydrindene, m. p. 105—106°, and is 
oxidised by nitric acid to a tetracarboxylic acid (III), decomposing 
at 277°, and mellitic acid. 


H me 

2 

“Dok HOO 
H. | \/\/ 

AAA) ite ‘en. Yoo 

H, 0 * CO—CEt, 
(IV.) (V.) 
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With diethyimalonyl chioride and tetrahydronaphthalene, both 
isomerides are formed; 2:2-diethylictrahydronaphth-B8B-indane- 
1:3-dione (IV) has m. p. 118°, whilst 2:2-diethylietrahydro- 
naphth-aB-indane-1:3-dione (V) has m. p. 54—55°. Only the 
second of these yielded a well-defined acid, m. p. 134—135°, on 
hydrolysis. The former dione is oxidised by nitric acid to pyro- 
mellitie acid, whilst the latter gives 2:2-diethylbenzindane-1 :3- 
dione-6 : 7-dicarboxylic acid, m. p. 174—176°. The diones are com- 
pletely reduced by amalgamated zine and hydrochloric acid to 
2:2-diethyltetrahydronaphth-BB-hydrindene, m. p. 49°, and 2: 2-di- 
ethyltetrahydronaphth-aB-hydrindene, b. p. 163—165°/12 mm., 
respectively. 

[With Witnetm Ecxerr.|—2-Acetyltetrahydronaphthalene is 
reduced to 2-ethyltetrahydronaphthalene, b. p. 127°/21 mm., from 
which, by regulated acetylation and subsequent reduction, 2 :3-di- 
ethyltetrahydronaphthalene, b. p. 150—151°/18 mm., and 1:2:3- 

triethyltetrahydronaphthaiene, b. p. 165— 
172°/23 mm., are successively prepared. 
Tetrahydroacenaphthene is transformed by 
diethylmalenyl chloride into 2:2-diethyltetra- 
hydroacenaphth-aB-indane-1 :3-dione (annexed 
formula), m. p. 88—89°, which is reduced by 
amalgamated zinc and hydrochloric acid to 
cOo—CEt, 2: 2-diethyltetrahydroacenaphth-aB-hydrindene, 
b. p. 190—195°/16 mm. The dione is oxidised 
to a mixture of benzenepentacarboxylic acid and diethylbenz- 
indane-1 :3-dione-4 :5:6-tricarborylie acid. H. W. 


Menthol and Phenylhydrazine Derivatives of the Higher 
Fatty Acids. D. H. Brauns (J. Amer. Chem. Soc., 1920, 42, 
1478—1481).—The menthyl esters and phenylhydrazine derivatives 
of certain of the higher fatty acids were prepared in an attempt 
to find a means of estimating the amounts of individual acids 
present in mixtures. This aim was not fulfilled. The menthyl 
esters prepared by heating the acid chlorides with menthol were 
menthyl laurate, Di 0-8915, [a]? —46°07°; menthyl myristate. 
m. p. 21—22°, D? 0°882, [a]? —42-33° (compare Hilditch, T., 1912, 
101, 192); menthyl palmitate. m. p. 32°, D?® 0°8848, [a]? —39°10°; 
menthyl stearate, m. p. 38—39°, D/ 0°8665, [a]) —36°60°; menthyl 
arachidate, m. p. 55°, Dj}? 0°8566, [a] —30-63°. All these rota- 
tions were determined directly on the molten substances. The 
phenylhydrazides, prepared by heating the acids with excess of 
phenylhydrazine, were palmitic phenylhydrazide, m. p. 105°; 
stearic phenylhydrazide, m. p. 110—111°; arachidie phenylhydr- 
azide, m. p. 108—109°. we @ 


“‘Cresineol,‘’ a Compound of Cineole and o-Cresol. 
T. Tustine Cockxinc (Pharm. J., 1920, 105, 81).—When one 
molecule of cineole is mixed with one molecule of o-cresol, heat is 
developed, and a crystalline substance separates as the mixture 
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cools. The name “‘cresineol” is given to the substance. It has 
m. p. 55°2°, b. p. 186°5—189°, Di 0°9661, and ni}! 1:4846; it is 
soluble in most organic solvents, and is decomposed by alkali 
hydroxides into its constituents. wee. &. 


Dependence of Optical Rotatory Power on Chemical 
Constitution. II. The Effect of Position-isomerism and 
Conjugation on Optical Activity among Aryl Derivatives of 
Amino- and Bisimino-camphor. Bawa Karrar Sines, Datip 
Sincu, Guru Dutt, and Gopat Sineu (T., 1920, 117, 980—988). 


Reduction Products of Hydroxymethylenecamphor. IV. 
Coupling of Bases with Methylenecamphor. Hans Rupz 
and WaLTEerR Kussmavut (Helv. Chim. Acta, 1920, 3, 515—540. 
Compare A., 1919, i, 335)..-Unsuccessful attempts have been made 
to prepare the methyleamphoramine of the structure, 


CH-CH,-NH, 
co ; 


CoA 


(1) by treating camphylbromomethane with ammonia, and (2) by 
reduction of aminomethylenecamphor. Reaction (1) yields a com- 
pound which forms a nitrosoamine, a benzoyl derivative and a 
phenylthiocarbamide derivative, and may be obtained also by 
reduction with aluminium amalgam in neutral solution of the 
imide described by Bishop, Claisen, and Sinclair (A., 1895, i, 62); 
this compound is evidently di(camphomethy])-amine, 
H°CH,-NH-CH,°CH 
CH ' , do >C.His . 


The latter is obtained also when methylenecamphor is treated with 
ammonia in a sealed tube, and when camphylcarbinol and ammonia 
react under pressure. Derivatives of the methyleamphoramine 
sought may, however, be obtained. Thus, the action of diethyl- 
amine on methylenecamphor gives diethyleamphomethy!amine, 
CH = —e which is obtainable also from camphyl- 
bromomethane and diethylamine. 

Reduction of aminomethylenecamphor by means of aluminium 
amalgam gives’in small yield a base which is isomeric with, and 
exhibits quite similar behaviour to, the secondary base obtained 
by reaction (1), and is probably of the structure 


CMe-NH-CH,°CH 
CH u< bo . 39 >CH ya 


Attempts were also made to prepare the desired methyleamphor 
amine by reducing methylenecamphoramide with hydrogen 1 
presence of nickel, by means of camphylbromomethane ané 
phthalimide, and from the amide of camphorylacetic acid (compare 
Rupe, Warder, and Takagi, A., 1919, i, 27), but im no case 
successfully. 
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Various quaternary ammonium compounds derived from 
methylene- and methyl-camphor are described. Noteworthy is the 
formation of the anhydride of hydroxymethylenecamphor (compare 
Bishop, Claisen, and Sinclair, loc. cit.) by treatment with sodium 
hydroxide of the quaternary base obtained from trimethylamine 
and methylenecamphor chloride: 


C:CH-NCiMe, CH-OH 


CHa 0 +H,O= CH<h +NMe,+HCl and 


“OH C:CH:O-CHi:C 


' : /H _ ‘ 
( Hux wi H,0 = CeHu< bo NT ; 


the trimethylamine liberated acts as the dehydrating agent. 
Li(camphomethyl)-amine, (C,,H,;0),NH, forms an amorphous, 
crumbly, white mass of faintly basic odour, m. p. 124°, and decom- 
poses on distillation even under reduced pressure. The hydro- 
bromide, (C\,H,,O),.NH,HBr, slender, white leaflets, sintering and 
blackening at 285°, and remaining unmelted at 350°; the hydro- 
chloride, thin, white leaflets or felted needles with a persistent, 
bitter taste, sintering and blackening at 270°, and remaining un- 
melted at 350°; the platinichloride, quadratic leaflets, boiling 
suddenly and blackening at 240°; the ozalate (normal), micro- 
scopic, rectangular leaflets, decomposing at 191-—192°; the 
' ‘ CH:CH,°N(NO)-CH,:CH 
nitrosoamine, CH bo iia ie bo >CsHiy slender, 
white needles, softening at 100°, m. p. 106°; and the benzoyl 
derivative, CogH O,N, bundles of slender needles, m. p. 132°, were 
prepared. Di(camphomethy!)-phenylthiocarbamide, 


[ Coty on, | NOS: NHPh, 


forms slender, silky needles, m. p. 160—161°, and is sometimes 
accompanied by an tsomeride, m. p. 129—130°. 

The base, CssH,,0.N, obtained by reducing aminomethylene- 
camphor by means of aluminium amalgam, forms a friable mass, 
softening at 130°, m. p. 145—-146°. The following derivatives were 
prepared: hydrochloride, slender, rectangular leaflets, neither melt- 
ing nor decomposing ; platinichloride, decomposing at 230°; oxalate, 
glittering leaflets, softening at 250°, m. p. 258° (decomp.); 
nitrosoamine, CooHs,O,No, crystalline powder, softening at 158°, 
m. p. 164°. 

Reduction of methylenecamphorimide by means of aluminium 
amalgam yields methyleamphor, di(camphomethyl)-amine, and a 
hase, giving an oxalate, m. p. 248—250°. 

Similar reduction of ethyl] methylenecamphor-y-aminobenzoate 
yields ethyl p-aminobenzoate, together with a compound, 
Cy,H,;O,N or C.)H..O,N, crystallising in small prisms, m. p. 
278—279°. 

Diethyleamphomethylamine, C,;Hs;,ON, is a pale yellow, oily 
liquid of faintly basic odour, b. p. 137°5°/8'5 mm. The hydro- 
chloride, slender, white needles, m. p. 167—168°5°, giving a bitter, 
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aqueous solution, and the platinichloride, slender, salmon-coloured 
needles, m. p. 194°, decomposing at 212°, were prepared. 
Methylenecamphortrimethylammonium chloride, 
-CH-NMe,Cl 
OH <f, ny 


prepared from methylenecamphor chloride and trimethylamine, 
forms vitreous, quadratic, deliquescent plates, m. p. 162°, and yields 
intensely bitter, aqueous solutions. With sodium hydroxide, the 
aqueous solution of the chloride yields trimethylamine, and, on 
subsequent acidification, hydroxymethylenecamphor; when heated 
in a reflux apparatus on a boiling-water bath, it gives the anhydride 
of hydroxymethylenecamphor. 

Methyleamphortrimethylammonium chloride could not be pre- 
pared, but the corresponding bromide, obtained from camphyl- 
bromomethane and trimethylamine, forms with trimethylamine 
hydrobromide the compound, 


ua” 2NHMe,br, 


which crystallises in colourless leaflets, softening at 183°, melting 
at 192°, again solidifying and melting a second time, and boiling 
at 286°. oe me 


Essential Oil of Mosta grosseserrata, Maxim. Yosuiarsu 
Murayama (J. Pharm. Soc. Japan, 1920, 389—408. Compare 
Furukawa and Tomizawa, J. Chem. Ind. Japan, 1919, 22, 383).— 
Three specimens of the essential oil from the wild plant contained: 
(1) thymol, methyleugenol, p-cymene, a terpene, and a sesquiterpene, 
b. p. 136°/12 mm.; (2) thymoquinol; (3) myristicin. The oil 
from the cultivated plant contained thymoquinol, thymol, and a 
terpene. K. K. 

Hiptagin, a New Glucoside from Hiptage madablota, 
Gaertu. K. Gorter (Bull. Jard. bot. Buitenzorg, 1920, [iii], 2, 
187—202).—This glucoside is extracted in a yield of 8% from the 
root bark by acetone or ethyl acetate. The bark of the stem 
contains much less. Hiptagin, C,)H,,O,N.,4H,O, forms silky 
needles, m. p. 110°, [a], +3°5° in 5% acetone solution. The most 
characteristic chemical property is the formation by dilute alkali 
hydroxide, even in the cold, of ammonia and hydrocyanic acid. 
Dilute acids act quite differently, forming dextrose, and, at the 
same time, breaking down the genin in various ways; 5% aqueous 
sulphuric acid at 100° forms tartronic acid. Concentrated hydro- 
chloric acid, mixed with 4 volumes of acetone, forms in five days 
at the ordinary temperature strong, monobasic hiptagenic acid, 
C,H,O,N, needles, m. p. 68°, k=1:20x10-4, giving crystalline 
silver, lead, and zinc salts. The hypothetical hiptagenin is decom- 
posed according to the equation C,H,O,N, + 2H,0=C,H,0,N + 
CO,+NH;. Hiptagenic acid is also formed by destructive dis- 
tillation of the glucoside, and is regarded as having the constitu- 
tion OH-NH-CO-C(OH):CH-OH. By heating hiptagenic acid 
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with hydrochloric acid on the water-bath, it is hydrolysed to 
diglycollic and formic acids and to hydroxylamine hydrochloride, 
2C,H;0O,N + 3H,O = C,H,O, + 2HCO,H + 2NH,°OH. Sodium 
ethoxide at the ordinary temperature decomposes hiptagin, with 
the formation of sodium nitrite, but hiptagenic acid is only slowly 
hydrolysed by boiling alcoholic sodium ethoxide solution, probably 
with the formation of formhydroxamic acid (red coloration with 
ferric chloride) and of glyoxal, OH-CH:C(OH)-CO-NH-OH= 
OH-CH:N-OH+CHO-CHO. The action of aqueous alkalis on 
hiptagenic acid is very complex. The best results were obtained 
by heating with barium hydroxide at 50°, which formed barium 
nitrite, barium formhydroxamate, and (in 72% yield) a salt, 
C,H,O,NBa. 
The latter is regarded as derived from a carbamic acid, 
OH-CH:C(OH)-NH-CO,H, 
isomeric with hiptagenic acid. On heating with phosphoric acid, 
the barium salt gives half a molecular proportion of carbon dioxide, 
hydrocyanic and oxalic acids, ammonia, formaldehyde, and glyoxal. 
The isomerisation of hiptagenic to the carbamic acid is compared 
to the Beckmann transformation of oximes. The carbamic acid 
may be decomposed on the one hand to ammonia and glyoxal, and 
on the other to formaldehyde, water, and cyanoformic acid. The 
last-named may yield hydrocyanic acid and carbon dioxide, or 
oxalic acid and ammonia. Glyoxal and formaldehyde were 
obtained as p-nitrophenylhydrazones. 

The action of barium hydroxide on hiptagin takes place accord- 
ing to the equation C,,H,,0,N,+3H,O=C,H,,0, + C,H,;O,N + 
CO,+NH,. The barium salt of the carbamic acid here has the 

composition (C,H,O,N),Ba, and appears to 
C,H,,0;°C—CH be derived from the tautomeric form, 
OH*'NH-CO-C _N CHO-CH(OH)-NH-CO,H, 
a without the two acid hydroxymethylene 
rs) groups formulated above for the salt from 
hiptagenic acid. The author proposes for 
hiptagin the annexed formula of an isooxazole derivative. He con- 
siders that it is formed in the plant by reduction of nitrates to 
eens, and condensation of this base with aldehydes and 
etones. 


Synthesis of Aromatic Amino-acids in the Living Cell. 
L. Hucouneng and Gasriet Fiorence (Bull. Soc. chim. Biol., 
1920, 2, 133—-136).—-Aspergillin, the black pigment of Aspergillus 
niger, previously described by Linossier (A., 1891, 751, 1089), 
is prepared by extracting the spores with cold 10% sodium hydr- 
oxide. The extract, on being neutralised with sulphuric acid, 
produces a flocculent, black precipitate of the pigment in a more 
or less pure condition. After purification, the product forms a 
shining, amorphous powder, insoluble in water and in acids, but 
very soluble in alkalis. It contains 4°97% of ash, in which were 
present iron, sulphur, zinc, and calcium. Elementary analysis gave 
the percentage figures: C 43°5, H 6-9, N 12°6, P 8-7, Fe 0°455, 

b b* 2 
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Ca 0°352, Mg 0-126, S 0°57, O 27-367. It appears to contain an 
indole ring in the molecule. J. C. D. 


Henna (Lawsonia inermis). Chemical Constitution of 
Lawsone. II. G. Tommasi (Gazzetta, 1920, 50, i, 263—272),— 
Lawsone, the colouring matter contained in henna leaves (compare 
Ann, R. Staz. Chim. agr. sper. Roma, 1920, 10), forms crystals, 
m. p. 192—-195° (decomp.), and gives an orange-yellow, aqueous 
solution, which undergoes change when boiled. It is fixed well by 
wool and silk, and, rapidly and tenaciously, by the skin. In 
aqueous solutions of alkali or alkaline earth hydroxides, or in con- 
centrated sulphuric acid, it dissolves, giving a bright orange-red 
coloration. In aqueous-alcoholic solution it gives: with ferric 
chloride, a reddish-brown precipitate; with stannous chloride or 
alum, a yellow precipitate; with copper acetate, an orange pre 
cipitate ; with silver nitrate, an orange-red precipitate; with tannin 
it remains unchanged. 

Its composition and its ebullioscopic behaviour in alcohol indicate 
the formula C,)H,O,, and it is distinctly acid in character and 
contains no methoxyl groups. The calcium salt, Ca(C,)H;0,)., 
forms silky, red needles. The acety/ derivative, C,yH;O,°OAc, 
erystallises in shining needles, m. p. 128—-130°. When reduced 
by means of zine dust and acetic acid, it is converted into a colour- 
less leuco-derivative, which is readily oxidised to the original com- 
pound by atmospheric oxygen. By treatment with acetic 
anhydride and zine dust, it is transformed into the compound, 
C,>H,,0,, which crystallises in nacreous, white lamine, m. p. 
133—134°. The conclusion is drawn that the molecule of lawsone 
contains one phenolic hydroxylic oxygen atom and two quinonic 
oxygen atoms. Further, since, in alcoholic solution, lawsone gives 
with nickel acetate an intense red coloration, and after some hours 
a deposit of garnet-red crystals (compare Brissemoret and Combes, 
A., 1907, ii, 411), the substance must be regarded as a hydroxy- 
naphthaquinone, and is probably identical with 2-hydroxy-1:4- 
naphthaquinone. i 


Formation of Melanin. J. Verne (Compt. rend. Soc. Biol., 
1920, 83, 760—-762; from Chem. Zentr., 1920, iii, 156).—The 
brown dye, which has been proved histologically to be converted 
into melanin, is completely soluble in warm water, alkaline and 
acid solutions, and in formalin, but quite insoluble in alcohol and 
solvents for fats. The aqueous solution is faintly acidic, does not 
give the biuret or purine reactions, dissolves cupric hydroxide, and 
is readily diazotised. Addition of neutral formalin renders the 
solution strongly acidic. Addition of solutions of tyrosinase causes 
rapid blackening. Millon’s reaction is strongly marked. The dye 
consists of polypeptides in which tyrosine is present, and is classed 
as an amino-acid dye. A considerable portion of the nitrogen, 
which can be titrated with formalin, disappears during the form- 
ation of melanin, whilst the total nitrogen remains ee 

H. W. 
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The Constitution of Catechin. I. Maximitian NIRENSTEIN 
(T., 1920, 117, 971—979). 


Syntheses in the Bergaptene Group. P. Karrer, A 
GLATTFELDER, and Fr. Wipmer (fHelv. Chim. Acta, 1920, 3 
541—558).—Condensation of 5-hydroxy-2-methylcoumarone with 
hydrocyanic acid and hydrogen chloride yields 5-hydroxy-2-methy! 
coumarone-4-aldimide hydrochloride, and the latter, when boiled 
with water, yields an aldehyde which is to be investigated later, 
but is most probably 5-hydroxy-2-methylcoumarone-4-aldehyde. 
When heated with acetic anhydride and sodium acetate, this alde- 
hyde yields an ‘‘ intermediate compound,” which is converted when 
boiled with distilled water into 5-hydroxy-2-methylcoumarone-4- 
acrylic acid ; treatment of the latter with methyl sulphate in con- 
centrated alkaline solution yields 5-methoxy-2-methylcoumarone-4- 
acrylic acid, whilst in faintly alkaline solution methyl 5-methoxy-2- 
methylcoumarone-4-acrylate is obtained. The acrylic acid is highly 
stable, and shows not the slightest tendency to undergo dehydra- 
tion to the corresponding coumarin; similarly, 5-hydroxy-4-chloro- 
acetyl-2-methyleoumarone exhibits no tendency to ring-formation 
with loss of hydrogen chloride, the phenomenon in both cases 
being probably due to steric hindrance. 

In order to exclude the influence of the methyl group of the 
furan ring and to approach more closely to the natural products, 
bergaptene and xanthotoxin, coumarone—coumarin derivatives free 
from methyl groups have been prepared. 5-Hydroxycoumarone is 
obtainable with difficulty from 7-acetoxycoumarin (compare Pech- 
mann, A., 1884, 1173) by way of the dibromide and 5-hydroxy- 
coumarone-l-carboxylic acid. 5-Hydroxycoumarone reacts with 
hydrocyanic acid and hydrogen chloride, giving 5-hydroxycoumar- 
one-4-aldimide hydrochloride, which is converted on hydrolysis with 
hot water into 5-hydroxycoumarone-4-aldehyde. Like the methyl- 
ated compounds mentioned above, this aldehyde is not converted 
into the coumarin expected when boiled with acetic anhydride and 
sodium acetate. 

The methyl ether of phloroglucinol undergoes condensation with 
ethyl acetoacetate and sodium, yielding an ethyl methoxyhydroxy- 
methyleoumaronecarboxylate. Cautious sublimation of the corre- 
sponding free acid gives the methoxymethylcoumarone, in which 
the closure of the coumarone ring takes place in either the ortho- 
or the para-position to the methoxyl group of the benzene nucleus. 

5-Hydrory-2-methyleoumarone-4-aldehyde (annexed formula), 

erystallises in pale yellow needles, m. p. 181°, 
*and in alcoholic solution gives a green colora- 
tion with ferric chloride. The oxime, 
C,,H,.O.N, forms long, white needles, m. p. 
186° (decomp.), the ani/, C\,.H,.O.N, vellow or 
yellowish-brown needles, m. p. 160° (decomp.) 
and the phenylhydrazone, yellow crystals, m. p. 165° (decomp.). 
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The intermediate compound (see above) forms small, yellow 
crystals, m. p. 114°, and is insoluble in sodium carbonate, hydrogen 
carbonate, or hydroxide solution. 

5-H ydroxy-2-methylcowmarone-4-acrylic acid (annexed formula) 
crystallises in shining, pale yellow 
needles, m. p. 199°, sublimes partly at 
a higher temperature, dissolves readily 
in alkali solutions, and in acetone 
solution decolorises permanganate. 

5 - Methory -2 - methylcoumarone-4 
acrylic acid, C\gH,O,, forms pale yellow needles, m. p. 209°, and 
dissolves readily in alkali solution. Its methyl ester, C,,H,,0,, 
crystallises in yellow needles, m. p. 216°. 

5-H ydrory-2-methylcoumaran-4-aldehyde (annexed formula), pre- 

pared by the action of boiling water on the 

J aldimide hydrochloride obtained by con- 

“on y~y densing 5-hydroxy-2-methylecoumaran (A., 

a 1919, i, 595) with hydrocyanic acid and 

hydrogen chloride, crystallises in needles, 

m. p. 185°. The orime, C,,H,,0O;N, m. p. 
190° (decomp.), the ani/, and the hydrazone were prepared. 

5-H ydrory-2-methylcoumaran-4-acrylic acid (annexed formula), 

prepared by boiling the preceding 
CO,H-CH: OH we compound with acetic anhydride 


CO,H-CH:CH/ \——CMe 


Hl sl and sodium acetate, crystallises in 

my pale vellow needles, m. p. 208°. In 

this case also no compound of 
coumarin character could be obtained. 


7-Acetorycoumarin dibromide |. ,forms white 


leaflets, m. p. 114° (frothing). 

5-H ydroxrycoumarone -1-carborylic acid (5-hydrorycoumarilic 
acid) (annexed formula), prepared by the 
ae ae CH action of alcoholic potassium hydroxide on 
OH | a. the preceding compound, crystallises in 
J\ /CCO,H microscopic leaflets, m. p. 234—236° (un- 
O corr.) (decomp.), gives a brown coloration 
in alcoholic solution with ferric chloride, 
and dissolves in aqueous alkali to a solution showing blue fluores- 

cence, which disappears when the liquid is boiled. 

5- Hydrorycoumarone, obtained by rapid distillation of 5-hydr- 
oxycoumarilic acid with calcium oxide, forms long, flat needles, 
m. p. 56°, dissolves readily in alkali solution, quickly decolorises 
permanganate in acetone solution, gives a green coloration in 
alcoholic solution with ferric chloride, and is resinified with a red 
coloration by concentrated sulphuric acid. 
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5-Hydroxycoumarone-4-aldehyde (annexed formula) forms white 

crystals, decomposes without melting at 260°, 

CHO, \ CH and in alcoholic solution gives a canary- 

oH i yellow coloration with aniline hydrochloride. 

\/7\ /©H “When boiled with acetic anhydride and 

VU sodium acetate it yields a compound which 

has not the composition of a _ simple 
coumarone—coumarin. 

Ethyl hydroxymethoaymethylcoumaronecarboxylate (1), forms 


OMe OMe 
— 
OH Ht no. me 
\ /\_/© C0, Et 
O 
(I.) 


crystals, m. p. 230°. The corresponding acid forms a white 
precipitate, m. p. 202° (decomp.). 
Hydroxymethoxymethylcoumarone (11) is obtained as a white 
sublimate, m. p. 75° (previous softening), and has the odour of 
coumarone. 
5-Hydroxy-4-chloroacetyl-2-methylcoumarone, 


CH,CI-co’” \——CMe 


i 
ae cas _ 


obtained from 5-hydroxy-2-methylcoumarone and chloroacetonitrile, 
forms crystals, m. p. 192°, and dissolves readily in dilute sodium 
hydroxide solution. a. BF. 


3 :6-Tetramethyldiaminoselenopyronine. M. Barrecay and 
G. Hucet (Bull. Soc. chim., 1920, [iv], 27, 557—560).—A mixture 
of sodium selenite and sulphuric acid is added gradually to sul- 
phuric acid containing 25% of sulphur trioxide and at the same 
time tetramethyldiaminodiphenylmethane is added in small por- 
tions, so that it is always present in slight excess, the temperature 
not being allowed to rise above 35°. After an hour and a-half the 
mixture is poured on to ice, filtered, and a solution of zinc chloride 
added to the filtrate. The zincichloride of tetramethyldiamino- 
selenopyronine, C,;H, ,N.Cl,Se,ZnCl,, is obtained in a crystalline 
form. It dissolves in sulphuric acid to a red solution, which on 
dilution with water turns blue. The addition of sodium hydroxide 
to this solution precipitates a reddish-blue base, which is soluble 
in ether. The colouring matter gives slightly soluble iodides and 
nitrates and insoluble dichromates. W. G. 


Synthesis of Derivatives of 1 :3-Oxthiophan. A. Bistrzycx1 
and Bruno BRENKEN (Helv. Chim. Acta, 1920, 3, 447—467).-The 
behaviour of thiobenzylic acid (a-mercaptodiphenylacetic acid) (com- 
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pare Becker and Bistrzycki, A., 1915, i, 245) towards aldehydes, 
ketones, and ketonic acids is found to be analogous to that of thio- 
glycollic acid (Bongartz, A., 1886, 937; 1888, 478) and a-thiolactic 
acid (Holmberg and Mattisson, A., 1907, i, 475) towards these 
carbonylic compounds. 

4:4-Diphenyl-1 :3-oxthiophan-5-one (methylene ether ester of 


thiobenzylic acid), CPt prepared by the interaction of 


formaldehyde and thiobenzylic acid, crystallises in flat prisms or 
rhombic or triangular plates, m. p. 99—100°. Alkali carbonate or 
hydroxide decomposes it with formation of thiobenzylic acid, whilst 
with ammonia solution it yields diphenylacetamide and diphenyl- 
acetic acid. It is not changed by concentrated hydrochloric acid 
at 100°, but dissolves gradually in concentrated sulphuric acid 
to a yellow solution, which becomes deep violet after a few minutes 
or more rapidly on heating. It is not attacked by bromine in boil- 
ing chloroform solution. By zine dust and boiling acetic acid it is 
decomposed, yielding thioformaldehyde (?) and diphenylacetic acid, 
whilst chromic anhydride in acetic acid converts it into 
a SO,°CH, 

4: 4- Diphenyl-1 :3-orthiophan-5-one-3-dioxride, CPhi<yo--}) ; 
which crystallises in glistening, quadrilateral leaflets or flat prisms, 
m. p. 92—94°, and with concentrated sulphuric acid yields a cupric 
blue solution deepening considerably in colour when heated. When a 
solution of the sulphone in dilute, boiling alkali hydroxide is ren- 
dered acid with hydrochloric acid, it yields sulphur dioxide and a 
white, flocculent precipitate. 

4:4-Dipheny!-2-methyl-\ :3-orthiophan-5-one, wear” 
prepared from acetaldehyde and thiobenzylic acid, forms micro- 
scopic, colourless, four-sided plates, often in bundles, m. p. 89-—91°. 
and behaves towards concentrated sulphuric acid similarly to its 
lower homologue. 

4:4-Diphenyl-2-methyl-1 :3-orthiophan-5-one-3-dioride, 

S0,-CHMe 
CPh:<oo-6 

obtained on oxidising the preceding compound, exists in two modi- 
fications, which are possibly stereoisomerides related in the manner 
indicated by Hinsberg (A., 1916, i, 725; 1917, ii, 173, 461). The 
a-form crystallises in colourless plates, m. p. 79—81°, and dissolves 
in hot concentrated sulphuric acid with formation of a reddish- 
brown solution with a violet reflexion. The 8-form, obtained along 
with the a-form or by treating the latter with boiling acetic acid, 
erystallises in colourless, microscopic rhombohedra, m. p. 97-—98°. 

4:4-Diphenyl-2-trichloromethyl-1 : 3-orthiophan-5-one, 


ot i 
CPh<G 0 : 
prepeted from chloral and thiobenzylic acid, forms colourless, pris- 
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matic plates, m. p. 107°. In hot concentrated sulphuric acid it dis- 
solves with emission of an intense garlic odour and formation of a 
violet solution, turning first blue and then an indistinct green. 


2:4:4-Triphenyl-1 :3-oxthiophan-5-one, mc. ob- 


tained from benzaldehyde and thiobenzylic acid, forms colourless, 
mostly hexagonal plates, m. p. 94—96°. With ammonia solution at 
125° it gives a small yield of a compound, m. p. 163—165°, of 
unknown character. It is not attacked by concentrated hydro- 
chloric acid at. 100°, but with aniline it furnishes an additwe com- 
pound, Cy,H\O.8,NH,Ph, which ecrystallises in bundles of colour- 
less plates, softening at 6™ , then gradually melting and giving a 
clear liquid only at 77°5°. It is not changed at 100° by methyl 
iodide in presence or absence of methyl alcohol, but undergoes pro- 
found decomposition when boiled with a chloroform solution of 
bromine. With concentrated sulphuric acid it gives a yellow 
solution, quickly becoming violet-red with slight evolution of gas. 
SO-CHPh 
CO-O 
obtained by oxidising the preceding compound, crystallises in micro- 
scopic prisms, often united in bundles, m. p. 158°5—160°5°, and in 
concentrated sulphuric acid yields a greenish-yellow solution becom- 
ing violet-brown when heated. When boiled with normal potassium 
hydroxide solution, it emits an odour of benzaldehyde. 
4:4-Diphenyl-2-p-chlorophenyl-1 : 3-oxthiophan-5-one, 


S—CH:C,;H,Cl 
nog 


obtained from p-chlorobenzaldehyde, crystallises in slender, silky 
prisms or concentric aggregates of colourless, four-sided prisms, 
m. p. 125—126°, and towards concentrated sulphuric acid behaves 
like the chlorine-free compound. 

4 :4-Diphenyl-2-0-nitrophenyl-1 :3-oxthiophan-5-one, Cs,;H,,0,NS, 
from o-nitrobenzaldehyde, forms colourless, four-sided plates, m. p. 
116°5—117°5°, and gives a violet-brown solution in concentrated 
sulphuric acid. 

4:4-Diphenyl-2-m-nitrophenyl-1 :3-orthiophan-5-one, C.,H,,0,NS, 
from m-nitrobenzaldehyde, forms iridescent, white, quadrilateral 
plates, m. p. 132—133°. 

4:4-Diphenyl-2-0-hydroxyphenyl-| : 3-oxthiophan-5-one, Co,Hy,0.8, 
formed from salicylaldehyde, crystallises in colourless, microscopic 
thombs, m. p. 147° (decomp.), and dissolves in concentrated sul- 
phuric acid to a greenish-orange solution, becoming violet-brown 
when heated. In ammonia solution it gives a greenish-yellow solu- 
tion, and in normal potassium hydroxide a greenish-brown solution 
which soon loses its colour. Its acetyl derivative, C,.H,,0,S, forms 
flat prisms or concentric aggregates of microscopic, rhombic plates, 
m. p. 104—105°. 


2:4:4-Triphenyl-| :3-oxthiophan-5-one-3-oride, CPhs 


b b** 
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4 :4-Diphenyl-2-p-anisyl-1 :3-oxthiophan-5-one, Cop9H,g038,  ob- 
tained from anisaldehyde, forms colourless, microscopic plates or 
heavy plates, m. p. 103—-104°, and dissolves in concentrated sul- 
phuric acid to a greenish-yellow solution, rapidly turning orange- 
brown. 

The y-lactone (1), or, possibly, (II), obtained from o-phthalalde- 


Cc ), H-OPh,-S-CH-C * oo. . 


hydie acid and thiobenzylic acid, crystallises in microscopic, four- 
sided plates, turns blue at 150°, and decomposes at 168°; it forms 
also the hydrate, +H,O, which softens at 115°. It dissolves in 
concentrated sulphuric acid, giving a yellowish-brown solution, 
quickly turning brownish-red with a violet tinge. Its barium salt 
was prepared and analysed. 
4 :4-Diphenyl-2-styryl-1 :3-oxthiophan-5-one, 

OP bo SSCH-CH:CHPh 

CO—O~ ~ ; 
obtained from cinnamaldehyde, forms microscopic, colourless, 
pointed, rhombic plates, m. p. 156—157° (decomp.) ; its solution in 
concentrated sulphuric acid is orange-coloured, and slowly becomes 
brown or, when heated, brownish-red. 


4:4-Diphenyl-2 : 2-dimethyl-1 :3-oxthiophan-5-one, To OMe, 
. eet 


obtained from acetone and thiobenzylic acid, forms flat, white 
prisms, m. p. 119°5—120°5°, gives a brownish-red solution with a 
violet tinge in concentrated sulphuric acid, and is decomposed into 
its components when boiled with alcoholic potassium hydroxide 


solution. 
2Carboxy-4 :4-diphenyl-2-methyl-1 :3-oxrthiophan-5-one, 


Ph,'S 
Ab go Meco, H, 
obtained from methylsuccinic acid and thiobenzylic acid, crystallises 
in truncated, double pyramids or microscopic, colourless, four-sided 
plates, softening at 156°, m. p. 160°5—162°. Towards concentrated 
sulphuric acid it behaves like the preceding compound. Its silver 
and barium salts form amorphous, white precipitates and rapidly 
decompose. 

4 :4-Diphenyl-2-methyl-2-carbethoxymethyl-1 : 3-orthiophan-5-one, 
Too. >CMe-CH,-CO,Et, formed from ethyl acetoacetate and 


thiobenzylic acid, crystallises in drusy aggregates of colourless, four- 
sided prisms, m. p. 65—66°5°, and dissolves in alkali hydroxide 
solution and, with an orange coloration, in concentrated sulphuric acid. 

Ethylxanthodiphenylacetic acid, OEt*CS-S-CPh,-CO,H, obtained 
as sodium salt by the interaction of chlorodiphenylacetic acid and 
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potassium’ xanthate in presence of sodium carbonate, forms bundles 
of shining, colourless prisms, sintering slightly at 140°, m. p. about 
167°. Its solution in concentrated sulphuric acid is bright red with 
a violet tinge, and becomes turbid and orange-brown when heated. 
The bartwm salt was prepared and analysed. Unsuccessful attempts 
were made to decompose the acid with formation of thiobenzylic 
acid. 

Improved yields of thiobenzylic acid may be obtained by a modi- 
fication of Becker and Bistrzycki’s method (A., 1915, i, 245). The 
product given by Bettschart and Bistrzycki’s method, which involves 
the use of the additive compound of benzylic acid and allylthio- 
carbimide (A., 1919, i, 207), is less pure than that obtained with 
the help of phenylthiocarbimide. 

Coupling of thiobenzylic acid with acetophenone, benzophenone, 
dibenzyl ketone and benzil could not be effected. T. H. P. 


Syntheses in the Cinchona Series. IV. Nitro- and Amino- 
derivatives of the Dihydro-alkaloids. Watrer A. Jacops and 
MicuaEL HEIDELBERGER (J. Amer. Chem. Soc., 1920, 42, 
1481—1489).—Using the methods described (compare D.R.-P. 
283537), it was found that satisfactory results were not obtained 
in the preparation of 5-nitro- and 5-amino-dihydroquinine. During 
the nitration of dihydroquinine, sulphonation also occurred, and a 
nitrosulphoniec acid was obtained. By nitration in fuming nitric 
acid (D 1°52), however, without the addition of sulphuric acid, an 
excellent yield of 5-nitrodihydroquinine, m. p. 220—222°, 
[ejp —200°0° (in chloroform), was obtained. 5-Nitrodihydro- 
quininesulphonic acid, m. p. 260—285° (decomp.), [a]j —133-0° 
(in V/2-sodium hydroxide), was obtained either by nitration of 
dihydroquininesulphonic acid or by sulphonation of 5-nitrodihydro- 
quinine. 

5-Nitrodihydroquinine is best reduced by adding it slowly, with 
stirring, to cold, concentrated hydrochloric acid until it is all dis- 
solved, and then adding stannous chloride to the solution at 0°, the 
temperature not being allowed to rise above 35°. The base was 
finally obtained in yellow needles, m. p. 220—221°, [a]p —17-7°. 

These methods were successfully used for the preparation of 
nitro- and amino-derivatives from other dihydro-alkaloids of this 
series, the following compounds being obtained. 

5-Nitroethyldihydrocupreine (5-nitro-optochin), m. p. 225—226° 
(decomp.), [aJp° — 198-2° (in chloroform) ; 5-aminoethyldihydrocupreine, 
m. p. 214—-215° (decomp.), [a]p* — 15°9° (in alcohol) (compare Giemsa 
and Halberkann, A., 1919, i, 342). ; 

5-Nitrodihydroquinidine, m. p. 208—209°, [ajf +326°5° (in 
alcohol), which gives a nitrate, C.,H,,O,N,HNO,, [alp + 232:8°; 
5-aminodihydroquinidine, m. p. 235°, [a]} + 115-5° (in alcohol). 
5-Nitroethyldihydrocupreidine, m. p.  220--221°  (decomp.), 
aly +322-4° (in alcohol); 5-aminoethyldthydrocupreidine, m. p. 
216—217°, [a}#* — 69°4° (in chloroform), + 91°6° (in alcohol). 
b b** 2 
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5-Nitrodihydrodeoryquinine, C.,H,,O,N,,34H,O, m. p. 67-5—69°, 
[a] +80-2° (in alcohol). Attempts to reduce this compound were not 
successful, W. G. 


Syntheses in the Cinchona Series. V. Dihydrodeoxy- 
quinine and Dihydrodeoxyquinidine and their Derivatives. 
MICHAEL HEIDELBERGER and Water A. Jacoss (J. Amer. Chem. 
Soc., 1920, 42, 1489-1502. Compare preceding abstract).—The 
series of compounds studied consisted of dihydroquinine —> chloro- 
dihydroquinine —» _ dihydrodeoxyquinine —»> _ dihydrodeoxy- 
cupreine —> ethyldihydrocupreine, and the similar series of 
quinidine derivatives, the methods of preparation employed being 
essentially those used by Koenigs (compare Ber., 1895, 28, 3147; 
1896, 29, 372) and Rabe (compare A., 1910, i, 417) for the non- 
hydrogenated derivatives. 

Dihydroquinine dihydrochloride when acted on by phosphorus penta- 
chloride gives chlorodihydroquinine, m. p. 143—144°, [a]}* +42:1° 
(in alcohol), giving a hydrochloride, m. p. 232—233° (decomp.), 
[a]?* —2°9°, and on reduction dihydrodeoryquinine, C.)Ho,{N,, an 
oil, which yields a crystalline trihydrate, |a|i} — 77:5° (in alcohol), a 
picrate, a hydrochloride, m. p. 179—180°, |ajF* —6°8°, a dihydro- 
chloride, and a methtodide, [a}j} —7°4° (in alcohol). When de- 
methylated by boiling with hydrobromic acid, dihydroquinine trihydrate 
yields dihydrodeoxycupreine, m. p. 191—191-5°, [a]f} —77-1° (in 
alcohol), giving a hydrochloride, m. p. 210°, [a] + 1°5°, a dihydro- 
bromide, m. p. 225—227°, a methiodide, m. p. 165—167°, [a]F — 37°6° 
and ethyldihydrodeoxycupreine hydrochloride, m. p. 185—186°, 
a} —9°0°. When chlorodihydroquinine is demethylated by hydro- 
bromic acid it yields bromodihydrocupreine dihydrobromide, m. p. 
196—197°, [a] — 69-19. 

Chlorodihydroquinidine, m. p. 93°5—95°, [a] + 20-0° (in alcohol), 
gives a hydrochloride, m. p. 208—209°, [a] +39-7°, and on reduction 
yields dihydrodeoxyquimdine dihydrate, m. p. 81—83°, [a]F* + 167-3° 
(in aleohol), giving a picrate, a hydrobromide, m. p. 151—152°, 
[a] +64°5°; a dihydrobromide, m. p. 225°, and a methiodide, m. p. 
163—164°. When demethylated, dihydrodeoxyquinidine yields di- 
hydrocupretdine, m. p. 183—183-5°, [a] + 183-7°, giving ahydrochloride, 
[a] +76°8°, a dihydrobromide, and a methiodide, [al +95-0°. 
Bromodihydrocupreidine dihydrobromide has [a}j} — 47°7°. 

Chloroquinidine gives a hydrochloride, m. p. 199—206° (decomp.), 
[a]? +47°7°; deoxyquinidine gives a hydrochloride, m. p. 125°, 
go +81°9°; quinene gives a dihydrochloride, m. p. 110—185’, 
lalp? + 18-49. 

The authors suggest that in place of the prefix ‘deoxy ” (desoxy) 
the suffix ‘‘ane” should be used, ¢.g., in place of deoxyquinine they 
would use quinane. W. G. 


Constitution of Lycorine {= Narcissine]. K. Gorrer (Bull. 
Jard. bot. Buitenzorg, 1920, [iii], 2, 1—7. Compare A., this vol., 
i, 467).—Lycorine was obtained from the bulbs of Crinum 
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gwanteum in a yield of 0-1—0°18% of the fresh material. Ewins’ 
(narcissine) formula, C,g,H,,O,N (T., 1910, 97, 2406), was con- 
firmed ; [a]j,—120°. The hydrochloride, m. p. 206°, is soluble in 
twenty parts of water at 26°. The mercurichloride, the picrate, 
and the perchlorate decompose, respectively, at 149°, 196°, and 
230°. Asahina and Sugii (A., 1913, i, 1093) found that lycorine 
when heated with phloroglucinol and sulphuric acid gives a reddish- 
brown precipitate, indicating the presence of a methylenedioxy- 
group, already surmised by Ewins. Gorter has applied this reac- 
tion quantitatively by heating lycorine on the water-bath with 
30% sulphuric acid, with and without resorcinol; the difference 
between the weight of the two precipitates corresponds roughly 
with that calculated for formalresorcinol from one methylenedioxy- 
group. 

° The above facts, and the blue fluorescence produced on adding 
a few drops of permanganate to lycorine sulphate solution, sug- 
gested a relationship to hydrastine, further emphasised by the 
opposite sign of the specific rotations of the free base (—120°) and 
of the hydrochloride ( + 43°). 

With hydrogen and palladous chloride, lycorine is reduced to 
dihydrolycorine, Cy,Hg0,N, prisms, m. p. 247°, yielding a sparingly 
soluble nitrate, m. p. 243°. The reduced base is not made fluor- 
escent by permanganate, whence the author concludes that the 

hydroxyl of the supposed 


OJ/~nN lactonic side-chain is not 
CHL<O | IM adjacent to the /soquinoline 
ee - 0 ——CO nucleus, as in hydrastine, but 
a——--CH-CH,-CH, rather that the fluorescence of 


“ lycorine is due to a double 
linking adjacent to this nucleus. Oxidation of lycorine with per- 
manganate gave a small quantity of hydrastic and of oxalic acids, 
but no succinic acid. which leads the author to choose the annexed 
among various possible formule. G. B. 


Ortho-para-isomerism in the Preparation of Diaminodi- 
phenylmethane. Harorp Krve (T., 1920, 117, 988—992). 


Manufacture of Asymmetric Carbamides. Axe. Vicco 
Biom (Brit. Pat. 125584)._-Asymmetric carbamides are produced 
by the action of the calculated quantity of carbonyl chloride or 
equimolecular proportions of an aminonaphtholsulphonic acid and 
a primary aromatic diamine in which the two amino-groups have 
different reaction speeds, in consequence of the presence of an 
ortho-substituent, as in the tolylenediamines, or of the substitv- 
tion of one hydrogen atom by a formyl group. The operation 
must be conducted in such a way that the components are con- 
tinuously brought into reaction in molecular proportions in a large 
vat, with efficient stirring, at a temperature of about 40° while a 
solution of an alkali hydroxide is run in in sufficient quantity just 
to neutralise the hydrogen chloride liberated. G. F. M. 


i. 636 ABSTRACTS OF CHEMICAL PAPERS. 


Preparation of Derivatives of p-Nitrophenylcarbamide. 
FARBWERKE vorM. MEISTER, Lucius & Briinine (D.R.-P. 319970; 
from Chem. Zentr., 1920, iv, 132—-133).—p-Nitrophenylearbamide 
chloride is caused to react with primary or secondary bases or their 
substitution products, particularly sulphonic acids, hydroxy- 
sulphonic acid, etc., with or without reagents which absor) 
hydrogen chloride. The greenish-yellow lake-dye, pp/-dinitrodi- 
phenylcarbamide, is obtained by heating pnitrophenylcarbamide 
chloride with p-nitroaniline and nitrobenzene, or by the direct 
action of carbonyl chloride (1 mol.) on p-nitroaniline (2 mols.) if 
the initial temperature is not too high. Sodium sulphanilate and 
pnitrophenylcarbamide chloride react in the presence of water and 
sodium acetate to yield sodium  pp/-nitrodiphenylcarbamidc- 
sulphonate, yellow, crystalline powder, sparingly soluble in water, 
which is reduced by sodium sulphide solution to the corresponding 
colourless, more readily soluble amino-compound. The dark yellow 
sodium ethylenehis-pp'-nitrodiphenylcarbamidesulphonate is pre- 
pared from sodium pp/-diaminostilbenesulphonate. H. W. 


Degradation Experiments with Dibromomaleic and 
Chlorofumaric Acids. Pavur Ruger and Cart Hartmann (Helv. 
Chim. Acta, 1920, 8, 493—514).—The authors have subjected 
dibromomaleic acid to those reactions which, as a rule, convert an 
acid into an amine with one carbon atom less than the acid, the 
object being to obtain the brominated amine, NH,°CBr:CBr-NH,. 

Ethyl dibromomaleate (compare Michael, A., 1893, i, 144; Pum, 
A., 1888, 1058; Ruhemann and Cunnington, T., 1899, 75, 962) 
may be prepared by heating an alcoholic solution of dibromomaleic 
anhydride and hydrogen chloride under pressure. Attempts to 
obtain ditertiary glycols, and hence, by loss of water, dihydrofuran 
derivatives, by treating ethyl dibromomaleate with organo. 
magnesium compounds, yielded unsatisfactory results. Ethy! 
hydrogen dibromomaleate, CO,-CBr:CBr-CO,Et, crystallises in 
pale yellow, radiating needles, m. p. 65-—--67°; Salmony and Simonis 
gave m. p. 100°, which is erroneous (A., 1905, i, 631). 

Dibromomaleic diamide, NH,*CO-CBr:CBr-CO-NH., forms 
slender, colourless needles, turns brown at 120°, and decomposes 
with evolution of bromine at 200°. Treatment of the diamide with 
bromine in a sealed tube at 90° yields dibromomaleimide, m. p. 
227° (compare Dunlap, A., 1896, i, 471). 

The hydrazine salt of dihromomaleichydrazidic acid, 

NH,*NH:-CO-CBr:CBr-CO,H,N.H,, 
forms slender, white needles, m. p. about 130° (decomp.), and in 
aqueous solution reacts with ammoniacal silver solution in the 
cold, whilst with neutral silver nitrate, silver dibromomaleate 1s 
precipitated. By dilute sulphuric acid, hydrazine sulphate is pre- 
cipitated, and the action of benzaldehyde precipitates both the 
hydrazine molecules as benzylideneazine. By. prolonged boiling 
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with dibromomaleic anhydride in alcoholic solution, the salt is 
converted quantitatively into the ammonium salt of 
Dibromomaleic hydrazide [4:5-dibromo-3 : 6-diketo-1 : 2:3 : 6- 


tetrahydropyridazine}, Bro TS NH, which forms yellow 


needles and is a highly stable compound; when slowly 
heated to above 300°, it gradually turns brown and decom- 
poses, and when immersed in a bath at 340° it melts and 
decomposes. The ammonium salt, C,H,O,.N,Br,*NHs3, forms almost 
colourless crystals, and does not reduce ammoniacal silver solution. 
The two silver salts, C,HO,N,Br,Ag and C,O,N.Br,Agp, the barium 
salt (+6H,O), and other salts have been prepared. 
4:5-Dihbromo-3-ethoxry-6-keto-1 : 6-dihydropyridazine, 
C(OEt! NXg 
CBr<oR—co7 NE 
obtained by heating the di-silver salt of the preceding compound 
with ethyl iodide and alcohol, crystallises in white leaflets, m. p. 
206°; its silver salt was prepared, but not in a pure state. 
4:5-Dibromo-3-acetory-6-keto-1 : 6-dihydropyridazine, 
C(OAc):N : 
CBr spr—Co> NE 
forms crystals, sintering at 225°, m. p. 228°, and has the normal 
molecular weight in boiling alcohol. 

Ethylenediamine dibromomaleate, C,H,O,Br.,C,H,N., forms 
slender, white needles, turning brown at about 170°, and then 
decomposing. 

Dibromomaleicdihydroxamic acid, 

NOT1:C(OH)-CBr:CBr-C(OH):NOH, 
forms a hygroscopic, non-crystallisable mass; the sodivm salt, 
C,H,O,N,Br,Nao, is also hygroscopic. 

Chlorofumaric chloride, COCI-CCI:;CH-COCI, prepared from 
tartaric acid and phosphorus pentachloride (compare Perkin, T., 
1888, 53, 696), may be freed from chlorides of phosphorus by 
shaking with water, if care be taken that no heating occurs. The 
diethyl ester of chlorofumaric acid, prepared by dropping alcohol 
on to the crude chloride (compare Claus, A., 1878, 855), gives 
vapour which strongly attacks the eyes. 


CoO-CH, 


Ethyl pyrazolone-3-carborylate, | 


tH _n> C-CO,Et (compare 


Rothenburg, A., 1893, i, 180, 367, 730; Ruhemann, T., 1896, 69, 
1394), prepared by the interaction of ethyl chlorofumarate and 
‘hydrazine hydrate, forms crystals, m. p. 178°, and with fuming 
nitric acid yields a violet solution giving, on neutralisation, a 
violet. compound, m. p. 164°. 

Bismonochlorofumar ylhydrazine, (CO,H-CH:CCI-CO-NH°*)o, 
obtained as hydrazine salt by the interaction of chlorofumaric 
chloride and hydrazine hydrate, forms almost colourless crystals, 
m. p. above 360°, and reduces ammoniacal silver solution in the 
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hot, but not Fehling’s solution ; it dissolves only in alkali solutions, 

giving deep yellow colorations. The hydrazine salt, 
C,H,,0,N,Cl,,2H.O, 

forms somewhat unstable, deep yellow crystals, m. p. 218°, and 

reduces Fehling’s solution and ammoniacal silver solution 

immediately. ae. ee F. 


Structure- and Stereo-isomerism of Indazole Derivatives 
and the Constitution of Indazcle. Kari von Avuwers and 
MaRIANNE Dtessere (Ber., 1920, 58, [B], 1179--1210).—-Further 
details of the preparation and properties of the 1- and 2-alkyl- 
indazoles are recorded (compare A., 1919, i, 455), and the corre- 
sponding quaternary salts have been fully investigated. It is 
shown that the 2-alkyl derivatives, like the l1-alkyl compounds, have 
the power of uniting with one molecular proportion of alkali iodide, 
but that a second proportion cannot be added, although the 
quaternary iodide still contains a tertiary nitrogen atom. Identical 
products are obtained by the action of the isomeric 1- and 2-alkyl- 
indazoles on the iodide of the same alkyl, but isomeric quaternary 
compounds result from the interaction of alkylindazoles with the 
iodide of a different alkyl radicle. Homologous alkylindazoles of 
the same series give different additive products with reciprocal 
homologous alkyl iodides, whilst homologous alkylindazoles of 
different series give identical results when similarly treated. The 
quaternary iodides liberate alkyl iodide when heated above their 
melting points. The l-alkyl derivatives eliminate the added alky! 
iodide, and thus re-form the parent substance; on the other hand, 
the 2-alkyl compounds lose the alkyl group of the base in the form 
of alkyl iodide, and retain the radicle of the iodide used, or, in 
other words, the product of fission is a l-alkyl derivative. The 
observations are most readily explained by assuming the general 


structure CHRD N<p for the quaternary iodides. A 


method of converting 2-alkylindazoles into 1-derivatives is thus 
given, and also the simplest and best method of preparing the 
latter in the pure state. 

Further instances of stereoisomerism among acylindazoles are 
recorded, and more definite evidence is adduced that the observed 
phenomena are actually due to stereoisomerism. The capability to 

yield such stereoisomerides dis- 

N R / appears when an alkyl group 1s 
FS On / introduced into the 3-position. 
if Ihe 4 i J Apparently the possibility of 
\Z N —.. = stereoisomerism depends on the 
(I.) (II.) presence of a _ tervalent 
nitrogen atom in the ring, as 

indicated by the annexed formule, and the phenomena are thus 
similar to those recently observed by Freund and Kessler and by 
Hess. The apparent disappearance of stereoisomerism in the cases 
of the alky! derivatives finds its parallel in the frequent formation 
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of stereoisomeric aldoximes and the infrequent occurrence of 
isomerides of the type of acetophenoneoxime. 

The authors have attempted to bring all available chemical and 
physical evidence to bear on the problem of the elucidation of the 
constitution of indazole itself. They are led to the conclusion that 
this cannot at present be conclusively settled, but that the balance 
of the evidence is greatly in favour of formula I rather than IT. 


CH CH. 
CH.< yy >NH CH <a>’ 
(I.) (I1.) 


2-Methylindazole, prisms or plates, m. p. 56°, b. p. 261°/ordinary 
pressure, 135°/16 mm., is prepared from methyl iodide and 
indazole, from silver indazole and methyl iodide, and from 
2-methylindazole-3-carboxylic acid at. 230°; when crystallised from 
water, it appears to form a monohydrate (compare Schad, A.., 
1893, i, 280). It forms crystalline double compounds with silver 
nitrate and mercuric chloride. The picrate forms yellow, silky 
needles, m. p. 168°. 1-Methylindazole, m. p. 60-—61°, b. p. 231°) 
ordinary pressure, 109°/17 mm., is prepared from 1-methylindazole- 
3-carboxylic acid, or by the alkylation of indazole with methy! 
iodide and sodium methoxide; the mixture of the 1- and 2-methyl 
derivatives obtained by the latter method is separable by fractional 
distillation under ordinary or diminished pressure, or by crystal- 
lisation of the picrates. 1-Methylindazole picrate forms slender, 
yellow needles or coarse, transparent crystals, m. p. 136—137°. 
1-Methylindazole yields crystalline double compounds with 
mercuric chloride and silver nitrate. 1:2-Dimethylindazolium 
iodide, m. p. 187°, is prepared by heating either 1- or 2-methy]l- 
indazole with an excess of methyl iodide at 100°; the correspond- 
ing picrate has m. p. 167—-168°. 2-E#thylindazole is a pale yellow 
oil, b. p. 268°/ordinary pressure, 140°/14 mm.; the picrate, m. p. 
155—156°, is immediately precipitated from dilute ethereal solu- 
tion in the form of slender needles, which are gradually trans- 
formed into coarse, transparent crystals. 1-Hthylindazole is a 
colourless oil, b. p. 126—127°/21 mm. (jzcrate, thin, pale yellow 
needles, m. p. 148—-150°). The action of ethyl iodide on 1-methyl- 
indazole or of methyl iodide on 2-ethylindazole at 100° leads to 
the production of 1-methyl-2-ethylindazolium iodide, small, 
colourless needles, m. p. 172°5—-173° (picrate, m. p. 196—197°). 
2-Methyl-l-ethylindazolium iodide, m. p. 154°, is similarly pre- 
pared from 2-methylindazole and ethyl iodide or 1-ethylindazole 
and methyl iodide; the corresponding picrate has m. p. 149—150°. 
1:2-Diethylindazolium iodide forms coarse, colourless crystals, 
m. p. 134° (picrate, m. p. 153°). 2:3-Dimethylindazole, m. p. 
79—80°, yields a picrate, m. p. 224—225°, and is converted by 
methyl iodide into 1:2:3-trimethylindazolium iodide, colourless, 
silky needles, m. p. 220—221°. Decomposition by heat proceeds 
normally in the cases of 1:2-dimethylindazolium iodide, 2-methyl- 
l-ethylindazolium iodide, and 1:2:3-trimethylindazolium iodide, 
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the product in the latter case being the 1:3-dimethy] derivative. 
1-Methyl-2-ethylindazolium iodide yielded a mixture of 1-methyl- 
indazole (at least 75%) and 2-ethylindazole. 

The stable form of 2-acetylindazole yields a crystalline hydro- 
chloride, which is decomposed by exposure to moist air. The labile 
variety is completely transformed into the stable isomeride when 
heated for thirty minutes at 100°. The additive compound of 
the labile form and mercuric chloride has m. p. 174—175°. 
Hydrogen chloride decomposes the labile variety, with formation 
of indazole hydrochloride. Stable 2-propionylindazole, from 
indazole and propionic anhydride at the ordinary temperature, has 
b. p. 267°, m. p. 52°; it appears to be dimorphous. The labile 
promonate (from the silver salt or by the pyridine method) forms 
pearly leaflets or shining, rhombic plates, m. p. 100°5—101-5°; it 
has b. p. 267°, and is then quantitatively converted into the stable 
variety. The stable benzoate crystallises in slender, colourless 
needles, m. p. 94--95°. The labile tsomeride forms small, coarse, 
colourless crystals, m. p. 78°; it can be distilled without decom- 
position at the ordinary pressure, and is thereby converted into 
the stable variety; the same change occurs slowly at the ordinary 
temperature, rapidly at 100°. Attempts to acetylate 3-methyl- 
indazole by methods similar to those outlined above in connexion 
with the propionyl derivative led only to the formation of 2-acetyl- 
3-methylindazole, m. p. 72—73°. Similarly, only one form of 
2-acetyl3-ethylindazole, slender prisms or large, well-defined 
crystals, m. p. 35°5—-36°5°, could be prepared from 3-ethyl- 
indazole. 

o-Nitrobenzoyl chloride is conveniently prepared by the action 
of thionyl] chloride on o-nitrobenzoic acid, and is converted by 
ethyl methylacetoacetate and sodium into ethyl o-nitrohenzoyl- 
methylacetoacetate, which is hydrolysed by sulphuric acid (1:1) to 
o-nitropromophenone, pale yellow, viscous, odourless oil, b. p. 
166—167°/15 mm., 161°/10—11 mm. (semicarhazone, m. p. 
182—183°) ; it is reduced by a large excess of stannous chloride to 
o-aminopropiophenone, pale yellow leaflets or hexagonal] platelets, 
m. p. 46——47° (oxime, needles, m. p. 88—8$°). The aminoketone 
is converted according to the method of Fischer and Tafel into 
3-ethylindazole, slender, interwoven needles or coarse prisms, 
m. p. 74°5—75°5°, b. p. 290°/atmospheric pressure, 157—158°/ 
15 mm. The picrate has m. p. 152°5—153°5°. 2:3-Diethyl- 
indazole, from 3-ethylindazole and ethyl iodide at 200°, is a colour- 
less oil, b. p. about 287—290°, which does not show any tendency 
to crystallise; the picrate forms pale yellow needles, m. Pp. 
184—186° after previous softening. H. W. 


Stereoisomeric Acyl Derivatives of Substituted Indazoles. 
K. von Avuwers and K. Scnuwecter (Ber., 1920, 53, [B], 
1211—1232).—It has been shown previously (preceding abstract) 
that 2-acyl derivatives of indazole exist in two stereoisomeric 
forms of differing stability, whilst similar instances of stereo 
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isomerism have not up to the present been observed with deriv- 
atives of the 3-alkylindazoles. The present communication deals 
with the effect of the entrance of substituents in the benzene 
nucleus. In every case which has been investigated, it has been 
found possible to isolate stereoisomeric acyl derivatives. The 
stability of the labile isomerides varies very greatly; in some 
instances the substances cannot be preserved unchanged for more 
than a few minutes, even at the ordinary temperature, whilst in 
others they can be heated for hours on the water-bath, and even 
maintained in the molten condition for a short time without under- 
going transformation. The benzoyl derivatives are more stable 
than the corresponding acetyl compounds. In general, for some 
unexplained reason, the chemical nature of the substituent appears 
to have less influence on the stability of the derivative than has 
its position in the benzene nucleus. At present it is not possible 
to establish any definite connexion between the melting points and 
relative stabilities of the isomerides. 

The stable acetyl and benzoyl derivatives are prepared by the 
action of warm acetic or benzoic anhydride on the indazoles. The 
labile compounds are obtained by the action of the requisite acid 
chloride on a suspension of the silver salt of the indazole in absolute 
ether ; a few labile acety] derivatives were prepared by the pyridine 
method. The following individual substances are described: 
§-nitroindazole, m. p. 181° (2-acetyl derivative, stable form, m. p. 
140—141°, labile form, colourless leaflets, m. p. 74-—75°; 2-benzoyvl 
derivative, stable form, m. p. 164-—165°, labile form, yellowish- 
white, silky needles, m. p. 133--134° or 140° for different prepar- 
ations). 6-Nitroindazole does not behave as definitely as indazole 
itself and its methyl derivatives towards methylating agents under 
varying conditions; thus, when heated with an excess of methyl 
he at 100°, it gives mainly 6-nitro-2-methylindazole, m. p. 

159-—160°, mixed, hewrener, with 6-nitro-1-methylindazole, yellow. 
matted needles, m. 108—109°. When alkylation is effected in 
the presence of ae methoxide, a mixture of the 1- and 
2-methyl derivatives is likewise produced, the former being in 
excess. The constitution of 6-nitro-2-methylindazole is deduced by 
its reduction to 6-amino-2-methilindazole, long, intertwined needles, 
m. p. 156—-157°, which, after diazotisation and elimination of the 
diazo-complex, yields 2-methylindazole. 5-Nitroindazole, m. _p. 
208°, gives a stable acetyl derivative, m. p. 158-—-159°, and a 
labile compound, long, slender, silky needles, m. p. 138-—139°; the 
corresponding stable benzoyl derivative crystallises in pearly 
leaflets, m. p. 193—194°, whilst the labile swhstance forms prisms, 
m. p. 155°, when plunged into a bath pre-heated to 150°, but other- 
wise depending on the rate of heating. 4-Nitroindazole, m. p. 
202—203°, is converted into stable and labile acetyl derivatives, 
colourless, silky needles, m. p. 144°5—145°5°, and small, pale 
yellow needles, m. p. 119—-121°, respectively; the stable benzoyl 
compound has m. p. 162—163°, whilst the labile form, pale yellow, 
slender needles, has m. p. 130 132°. 4-Nitroindazole is reduced 
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by ferrous sulphate and excess of ammonia to 4-aminoindazole, 
colourless, shining leaflets, m. p. 150—151:5° (the hydrochloridc, 
nitrate, sulphate, and picrate, greenish-yellow needles, which decom 
pose without melting at 175-—180° after darkening at 170°, are 
also described). 2-Acetyl-4-acetylaminoindazole is prepared in a 
stable modification, colourless, shining leaflets, m. p. 201—202°5°, 
and a labile form, pale yellow crystals, m. p. 155—160°. When 
either variety is warmed with dilute hydrochloric acid, 4-acety/- 
aminoindazole hydrochloride is obtained in long needles, m. p. 
223—225°, from which the free base, coarse prisms,m. p. 145—148°, 
is isolated in the usual manner. 4-C'yanoindazole forms yellow, 
flat needles, m. p.  157--160°. 7-Nitroindazole, m. _p. 
186-5—-187-5°, yields a very readily hydrolysed, stable acetate, 
m. p. 132°5—-134°; the corresponding labile variety could not he 
isolated with certainty, apparently owing to its extraordinary ease 
of hydrolysis. 

5-Chloro-o-toluidine, b. p. 118-——120°/18 mm., is converted into 
its enzoyl derivative, colourless needles, m. p. 165—166°, which 
is transformed through the nitrosv-derivative into 5-ch/orotndazole, 
slender, shining needles, m. p. 119-—-120° (picrate, m. p. 
193—-195°); its stable and labile acetates have m. p.’s 144—145° 
and 119—-120° respectively. 

5-Methylindazole, m. p. 117°, is conveniently obtained from 
benzo-m-4-xylidide, which is converted into its unstable nitroso- 
compound, m. p. about 71-—74°, which, when preserved in benzene 
solution, passes into the desired compound (picrate, thin, pale 
yellow needles or darker yellow needles grouped in rosettes, m. p. 
169—170°). The stable acetate forms shining leaflets or flat 
needles, m. p. 49°, whilst the /abile variety crystallises in colour- 
less, transparent leaflets, m. p. 110—111°. The stable and labile 
propionyl compounds have m. p.’s 59--60° and 97-—-98° respec- 
tively, whilst the m. p.’s of the corresponding /enzoyl derivatives 
are 89°5—-90°5° and 120-—-121°. Treatment of 5-methylindazole 
with an excess of methyl iodide at 100° yields 2:5-dimeth,/- 
indazole, coarse prisms, m. p. 76——77°, b. p. 270°/atmospheric 
pressure (the picrate, yellow, silky needles, m. p. 197-——198°. 
mercuric chloride double salt, small, colourless prisms, m. p. about 
220°, and silver nitrate additive compound, small, slender needles. 
m. p. 124°5—125°5°, are described). Alkylation with methy! 
iodide and sodium methoxide, on the other hand, appears to lead 
almost exclusively to the production of 1:5-dimethylindazole, 
colourless needles, m. p. 62—63° (picrate, m. p. 159—160°, mercuric 
chloride and silver nitrate additive compounds, m. p.’s 172—-173° 
and 157—158° respectively). 6-Methylindazole, shining leaflets. 
m. p. 177—178° (picrate, m. p. 163-5—164-5°), forms an oily, 
stable acetyl compound, b. p. 146—147°/16 mm., and a labile 
derivative, colourless, shining leaflets, m. p. 116—118°. H. W. 


A New Indigoid Dyestuff. 5-(Dioxy-2 : 4-pyrimidine)- 
2-indoleindigo [5(2’)-Indoxylpyrimidine-2 : 4 : 6-trione]. J. 
MartTinet and O. Dornier (Compt. rend., 1920, 171, 184—187). 
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When some of the technical fusion of indoxy] is added to an acetic 
acid solution of alloxan heated on a water-bath, 5(2’)-cndowylpyr- 
imidine-2:4:6-trione is obtained in opaque, violet needles. It 
dyes wool and silk heliotrope, and even has a certain affinity for 
cotton. Its sulphonic derivative dyes wool and silk violet. To 
this compound the authors assign the constitution I, although this 


NH CON p-CO- w—CH,*Co co 
CON H-GOP EC HO CoH, = CCB GGQ>O NCR OOH, 
(I.) (II.) 


constitution has already been assigned by Felix and Friedlander 
(compare A., 1910, i, 278) to a compound prepared by them from 
barbituric acid and isatin anilide. They contrast the properties 
of these two compounds, and consider that the constitution of the 
latter compound is better represented by formula II. W. G. 


Fission of Organic Dyes by Hydrogenation. Ricnarp 
Meyer (Ber., 1920, 53, |B], 1265—1276).—-Alizarin direct violet R 
and alizarin direct. green G of the Héchst Farbwerke are decom- 
posed by hydriodic acid with the formation of leucoquinizarin and 
p-toluidine-2-sulphonic acid, and are thus isomeric with alizarin 
irisol and alizarin cyanine green G of the Farbenfabriken Friedr. 
Bayer & Co., which, when similarly treated, give leucoquinizarin 
and p-toluidine-3-sulphonic acid. It is remarkable that whilst 
p-toluidine-2-sulphonic acid condenses readily with quinizarin or 
leucoquinizarin, p-toluidine-3-sulphonic acid is unable to undergo 
such condensation, possibly because of internal salt formation 
between the neighbouring amino- and sulphonic groups. 

The utility of concentrated hydriodic acid in effecting the fission 
of azo-dyes has been examined in a number of instances and its 
efliciency compared with that of sodium hyposulphite. In general, 
an aqueous or alcoholic solution of the dye is heated with an excess 
of concentrated hydriodic acid until action appears to be complete ; 
the liberated iodine is removed by sulphurous acid and the hydriodic 
acid by evaporation with concentrated hydrochloric acid. The 
method has the great advantage over other reduction processes that 
it does not introduce any inorganic salts into the solution. Methyl- 
orange is decomposed by sodium hyposulphite or by hydriodic acid 
into p-aminodimethylaniline (acetyl derivative, m. p. 130°) and sul- 
phanilic acid, whilst diphenylamine-orange gives p-aminodipheny]- 
amine, m. p. 66°, and sulphanilic acid. Metanilic acid and p-amino- 
diphenylamine are obtained from metanil-yellow, whilst Congo-red 
vields benzidine and 1:2-naphthylenediamine-4-sulphoniec acid. 
Naphthylene-red gives 1: 5-naphthylenediamine and _ 1 : 2- 
naphthylenediamine-4-sulphonic acid. H. W. 


New Catalytic Elements for the Transformation of 
Diazotised Compounds. A. KorczyNsk1, W. MroziXsk1, and 
W. Vietau (Compt. rend., 1920, 171, 182—184).—In certain of 
the changes brought about in the Sandmeyer reactions it is found 
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that the copper sali may quite well be replaced by the corresponding 
nickel or cobalt salt. Thus the double cyanide of nickel and potass 
ium may replace that of copper and potassium for the preparation 
of nitriles from the corresponding diazonium salts. Cobalt is not 
satisfactory for this change. 

Cobalt thiocyanate is an excellent catalyst for the conversion of 
diazonium salts into the corresponding thiocyanate, and in this case 
the intermediate double compound could be isolated from benzene- 
diazonium chloride. It had the constitution 

(C,H,"N,°CNS8),,Co(CNS),, 
and was obtained as a malachite-green, crystalline powder. 

The preparation of chloro or bromo-benzene from benzene- 
diazonium chloride or bromide by the nickel or cobalt haloids on); 
resulted in very poor yields, and took place only in boiling solution. 

Zine and iron salts showed no sign of any catalytic action for 


these changes. W. G. 


Preparation of Methyl Red. Louis Desveranes (Ann. Chim. 
anal., 1920, [ii], 2, 209—-210).—A solution of 89 grams of sodium 
nitrite in 150 c.c. of water is added slowly, with stirring, to a mix- 
ture of 137 grams of anthranilic acid, 1000 grams of water, 222 c.c. 
of hydrochloric acid (22°), and 300 grams of powdered ice. During 
the addition the temperature must not rise above 5°. After twenty 
minutes the mixture is added to 121 grams of dimethylaniline dis- 


solved in 90 c.c. of hydrochloric acid (22°) and 200 c.c. of water, 
and, when the mixture has been stirred for a few minutes, 165 
grams of sodium acetate dissolved in 500 c.c. of water are intro- 
duced. The purple-red crystals which form (in a few hours) are 
collected, washed with cold water, dried at 50°, and recrystallised 


from alcohol. W. P. S. 
The Classification of the Proteins. Pierre Tuomas (Bull. 
Soe. chim. Biol., 1920, 2, 112—118).—The existing classifications 
are reviewed, and the desirability of adhering to a simple and 
uniform international scheme is emphasised. J.C. D. 


Barger’s Microscopical Method of Determining 
Molecular Weights. II. Its Application to Caseinogen. 
Kumao Yamaxami (Biochem. J., 1920, 14, 522—533).—The author 
confirms the observation of Robertson (‘‘ The Physical Chemistry of 
Proteins,” 1918) that the molecular and ionic concentration of alkali 
caseinogenate solutions of neutral and alkaline reaction is condi- 
tioned by the concentration of the alkali solution in which the 
caseinogen is dissolved. The osmotic concentration of alkali caseino- 
genate solutions of acid reaction is dependent on the amount of 
dissolved caseinogen, and the mean weight of the ions in solution is 
about 2000. 

The solubility of caseinogen in alkali solutions containing a certain 
amount of alkali chloride is almost twice that of caseinogen in pure 
alkali solution. This probably offers an explanation of the high 
solubility figures obtained by Robertson (Joc. cit.) and Van Slyke 
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and Bosworth (A., 1913, i, 660). The true solubility of caseinogen 
in pure alkali must be 22°5—25 x 10-° gram-equivalent alkali per 
gram caseinogen, and the molecular weight of alkali caseinogenate 
which is soluble in distilled water must be 4000—4400. W. G. 


The Influence of Salts on the Optimum Condition of 
Precipitation of Caseinogen. L. Micuarris and ALBERT Vv. 
Szent-Gydreyi (Biochem. Zeitsch., 1920, 108, 178—185).—The 
change in the optimum condition of precipitation of caseinogen by 
acetic acid and sodium acetate in the presence of salts is brought 
about by the action of the anion and the cation of the salts. When 
the action of the cation is stronger, the optimum flocculation is 
shifted to the less acid zone and vice versa. When the activity of 
both ions is the same no change in the optimum takes place. A 
table and curves of the results obtained with various salts are given. 


8. S. Z. 


The Mode of Action of Chlorine cn Oxyhemogiobin. 
AnpRE Mayer and Frep Viis (Bull. Soc. chim. Biol., 1920, 2, 
96—-111).—A series of products are formed, which are characterised 
by their spectra, during the action of chlorine on hemoglobin. It 
is probable that following the inhalation of large doses of chlorine 
the same series of reactions occurs as may be obtained in vitro. 


J. C. D. 


Hemocyanin. IV. Visible Absorption Spectrum of 
Oxyhemocyanin. C. Dufre and A. Burpet (J. Physiol. Path. 
gen., 1920, 18, 685—-701).—The results of these spectrographic 
studies show that the oxyhxmocyanins of the gastropod molluscs of 
the cephalopods and of both the marine and fresh-water crustaceans 
give a clear and intense absorption band in the yellow when 
examined in suitable concentrations and solvents. The solutions 
examined were sufficiently clear and yet rich enough in pigment to 
give the characteristic band when intense illumination was em- 
ployed. The solutions of oxyhamocyanin do not contain tetronery- 
thérin in appreciable quantities. Slight variations in the axis of 
absorption are considered as due to differences in the amounts of 
electrolytes present in the solutions examined. Photographs are 
appended. CuemicaL ABSTRACTS. 


Acidity of Ash-free and of Commercial Gelatin Solutions. 
H. E. Parren and T. O. Ketiems (J. Biol. Chem., 1920, 42. 
363—-366).—The isoelectric point of ash-free gelatin lies at p,=4°8, 
corresponding with a hydrogen-ion concentration of 1:59 x 10-5, and 
that of commercial gelatin at p,=5°64, with hydrogen-ion concen- 
tration 2°28x 10-5. The displacement of the isoelectric point of 
commercial] gelatin is due to its alkali content. W. G. 


Effect of Salts of Heavy Metals on a Protein and the 
Reversal of such Effects. Rosert A. Krnor (J. Lab. Clin. 
Med., 1920, 5, 443—452).—The coagulation of gelatin, under the 
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influence of salts of heavy metals, is not an irreversible reaction, but 
may be reversed through the action of alkalis or the neutral salts 
of the alkali and alkaline-earth metals. Not all such salts are of 
the same value in producing this effect, there being a marked 
secondary dependence on the acid radicle combined with the metal. 
Thiocyanates and iodides are more effective than bromides and 
chlorides. Reversal occurs most readily if the alkali or salt is added 
soon after the coagulation of gelatin by the heavy metal has been 
caused, and if heat is used. Coagulation of gelatin by heavy metals 
may be completely inhibited by the previous or simultaneous addi- 
tion of alkalis or salts of the alkali or alkaline earth metals in suffi 
ciently high concentrations, even when these are not of such nature 
a3 to combine with the coagulant. It is suggested that the metals 
react with the gelatin to form definite compounds as do the same 
metals with the fatty acids to form soaps. On the basis that the 
poisonous effects of the heavy metals on the body are due to coagu- 
lation of body proteins, the author believes that the administration 
of alkalis and salts of the alkali and alkaline-earth metals would be 
of benefit in lead and mercury poisoning, by reversing the coagula- 
tion of the proteins. CuemicaL ABSTRACTS. 


Relation between the Internal Complex Metallic Salts 
and the Solubility of Silk in Ammoniacal Nickel Solutions. 
The Biuret Reaction (Cu, Ni, Co) of Silk and Wool. M. 
Barrecay and Tukopore Voxirz (Bull. Soc. chim., 1920, [iv], 27, 
536—540).—The colour changes and ultimate solution of silk when 
it is immersed in an ammoniacal solution of a nickel salt are 
explained as due to the formation of a complex nickel salt with a 
cyclic structure. The changes occurring are considered to be similar 
to those of the biuret reaction, and it is shown that under suitable 
conditions similar colour reactions may be obtained with silk and 
alkaline solutions of copper and cobalt salts. 

When wool is dissolved in warm aqueous sodium hydroxide and 
to the solution an excess of copper sulphate is added, a rose-coloured 
liquid is obtained after filtration. Nickel salts give similar pheno- 
mena. Similar results are also obtained if the wool is first partly 
hydrolysed by acid and then treated with alkali and copper 
sulphate. W. G. 


Does Chloropicrin Act on the Soluble Ferments ? Gasriz. 
BertRAND and (Mme) RosensLatr (Compt. rend., 1920, 171, 
137—139).—-Chloropicrin was found to possess only a very slight 
inhibiting influence on the action of the various soluble ferments, 
sucrase, amygdalinase, urease, catalase, zymase, laccase, and 
tyrosinase, which were examined. W. G. 


Silicon as a Substitute for Carbonin Organic Compounds. 
Artur ByepEn (Diss., Upsala, 1916, pp. 189).—-A historical sum- 
mary of the chemistry of silicon compounds and their relation to 
the corresponding carbon compounds is given, followed by a study 
of the physical relations between the two classes of substances. 
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Mono-derivatives, RSiCl,, are easily obtained in most cases, disub- 
stituted derivatives are very difficult to prepare, whilst tetrasubsti- 
tuted derivatives are the most easily obtained because an excess of 
the Grignard reagent can be used. 

The b. p.’s under diminished pressure and the densities at different 
temperatures of the following compounds are recorded: RSiCl., 
where R= Et, Pr, butyl, zsobutyl, ssoamyl, Ph, and CH,Ph; R,SiCl., 
where R= Et and Pr; RSiEtCl,, where R=Pr, isobutyl, and Ph; 
SiR,, where R=Me and Et; SiR,;R’, where R=Me or Et and 
R’/=Et, Pr, butyl, isobutyl, isoamyl, Ph, and CH,Ph; SiMe,R., 
where R= Et and Pr; SiMeEtR., where R= Pr, ‘sobutyl, and Ph; 
CH,< CH Ch >SiR,, where R=Cl and Me. 

Benzyltrimethylmethanesulphonic acid, rectangular tablets with 
2H.0O, m. p. (anhydrous) 142°2—-144°2°, obtained by shaking the 
hydrocarbon with fuming sulphuric acid (6% SOs;), forms the 
salts ammonium, potassium (1H,0), sodium (2H,O), lithium (1H,O), 
calcium (0°5H,O), strontium (2H,O), barium (3H2O), magnesium 
(7H,O), zine (6H,0), cadmium (3H,O), ferrous (7H,O), nickel 
(8H,O), cobalt (8[ ?]H,O), ead (2H,O), copper (6H.O), and silver 
(1H,O). The acid ch/oride, tablets or prisms, m. p. 58°7—59°2°, acid 
bromide, m. p. 65°5—66°, amide, needles or scales, m. p. 101°, 
methylamide, m. p. 94°8—95°3°, anilide, m. p. 137°, methylanilide, 
m. p. 97°8—98°, o-toluidide, leaflets, m. p. 156—157°, p-toluidide, 
m. p. 117—118°2°, and henzylamide, m. p. 141°5—141°7°, are 
described. By fusion with potassium hydroxide the potassium salt is 
converted into BBB-trimethylethylphenol, CMe,*CH.°C,H,-OH, 
needles, m. p. 118—118°2°. CHEMICAL ABSTRACTS. 


Physiological Chemistry. 


Further Data Concerning the Alleged Relation of Catalase 
to Animal Oxidations. Raymonp L. Sreaite and Artur C. 
McCarry (/. Biol. Chem., 1920, 42, 269-272. Compare A., 1919, 
1, 561).— Measurements were made of the carbon dioxide produc- 
tion, and hemoglobin and catalase contents of rabbit and cat blood 
drawn to correspond as nearly as possible with successive periods of - 
normal and high metabolism. Contrary to Burge’s hypothesis (com- 
pare A., 1919, i, 233), these experiments demonstrate that there 
may be great variations in the rate of animal metabolism without 
any change in the catalase content of the blood. W. G. 


_Manganese Content of Human Blood and Tissues. 
Cuarence K. Retman and Annte S. Minor (7. Biol. Chem., 1920, 
42, 329-345).—See this vol., ii, 558. 
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Exchange of Chloride Ions and of Carbon Dioxide between 
Blood Corpuscles and Blood Plasma. L. 8. Fripericia (J. 
Biol. Chem., 1920, 42, 245—-257).—The author confirms the results 
of Van Slyke and Cullen (A., 1917, i, 521) as to the influence of 
the carbon-dioxide tension on the partition of the chlorides between 
plasma and red corpuscles, and shows that the cause of the exchange 
of chloride ions between plasma and corpuscles is in the red cor- 
puscles and not in the plasma. The amount of chloride ions passing 
from the plasma into the corpuscles by increasing the carbon-dioxid: 
tension from 0°08 to 162 mm. almost completely accounts for the 
increased carbon-dioxide combining power gained by the plasma. 
Increasing carbon-dioxide tension increases the carbon-dioxide com- 
bining power of both plasma and corpuscles, but the hydrogen-ion 
concentration remains almost the same in plasma and corpuscles at 
different carbon-dioxide tensions. Hasselbach’s explanation of the 
properties of hemoglobin (A., 1917. i, 490) offers an interpretation 
of both of these phenomena. W. G. 


Metabolism of Carbohydrates. I. Stereochemical Changes 
undergone by Equilibrated Solutions of Reducing Sugars 
in the Alimentary Canal and in the Peritoneal Cavity. 
James ArtHUR Hewitt and Joun Prype (Biochem. J., 1920, 14, 
895—405).—See this vol., i, 508. 


The Metabolism of Sulphur. III. The Relation between 
the Cystine Content of Proteins and their Efficiency in the 
Maintenance of Nitrogenous Equilibrium in Dogs. Howarp 
B. Lewts (J. Biol. Chem., 1920, 42, 289—-296).—A study of the 
relative efficiencies in nutrition of casein, a protein low in cystine 
content, and of serum albumin, high in cystine content, for dogs. 
Under conditions of low protein intake, serum albumin is more 
effective in maintaining nitrogenous equilibrium than is casein. 
When casein is supplemented by cystine, however, it is as efficient 
as serum albumin for the maintenance of nitrogenous equilibrium. 


W. G. 


The Fat-soluble Growth-promoting Substance in Lard 
and Cotton-seed Oil. Amy L. Daniets and Rosemary Loucatiy 
(7. Biol. Chem., 1920, 42, 359—-362).—Both lard and cotton-seed oil 
apparently contain appreciable amounts of the fat-soluble growth- 
promoting substance, as is shown by the growth of rats on a diet 
containing either of these fats and otherwise devoid of the fat- 
soluble vitamine. W. G. 


Vitamine Studies. V. The Antiscorbutic Properties of 
Raw Beef. R. Apams Dutcuer, Epirh M. Pierson, and ALICE 
BrestER (J. Biol. Chem., 1920, 42, 301—310).—Guinea-pigs were 
fed on a diet of oats, water, and an amount of autoclaved milk 
sufficient to improve the diet, but insufficient to prevent scurvy. 
The animals developed scurvy and died. The addition of water 
extracts of raw, lean beef equivalent to 5, 10, 15, or 20 grams of 
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beef had no effect on the time of onset of scurvy or on the length 
of life of the animals. That the beef extract contained no 
deleterious ingredient was shown by the fact that when orange 
juice was added to the diet in addition to the beef juice, there 
was no scurvy and the animals were in excellent condition. 


W. G. 


Lipase of Pulmonary Tissue. Anprf Mayer and Pierre 
More. (Bull. Soe. chim. Biol., 1919, 1, 189—207).—Pulmonary 
tissue contains an enzyme which hydrolyses esters and glycerides, 
and has properties different from those of pancreatic lipase. 


J.C. D. 


Action of Extracts of the Spleen on the Smooth Muscle 
Tissues. Preparation and Nature of the Active Principle. 
L. Stern and E. Roruurn (J. Physiol. Path. gen., 1920, 18, 
753--780).—-The authors attempt to isolate the active principle of 
extracts of the spleen, which produces hypertonic conditions in 
organs containing smooth muscle tissue. Fresh spleens were 
cleaned from fat and connective tissue and ground to a pulp. The 
macerated tissue was boiled for half an hour in 2 to 3 vols. of 
water made slightly acid with acetic acid, and filtered. The 
filtrate was then heated just to the b. p., and sodium chloride 
and acetic acid were added until no more precipitation occurred. 
After filtering, the filtrate (usually clear) was evaporated on a 
water-bath to one-tenth the original volume. The material 
separating out on cooling was removed by filtration or centri- 
fuging, and the liquid evaporated to dryness, powdered, and kept 
in a desiccator over sulphuric acid or calcium chloride. The pro- 
duct is soluble in water and very active in producing hypertonicity ; 
25 to 30 grams of substance result from 1 kilo. of spleen. The 
ethereal extract of the powder when dried and dissolved in salt 
solution is ineffective in producing contraction of smooth muscle. 
An extract of the powder made with slightly acidified ethy] 
aleohol is, however, quite as active as an equivalent amount of 
the original preparation. During the evaporation of the ethyl- 
alcoholic extract, insoluble material settles out, which is removed 
by filtration or centrifugation, and the residual liquor evaporated 
to dryness. A dark brown, hygroscopic powder results. The 
further purification of the compound is best effected by precipita- 
tion with phosphotungstice acid, and gives a product some sixty 
times as effective. The preparation is named “/iénine” by the 
authors, who consider from physiological experiments that its action 
is through a direct effect on the smooth muscle fibres, thus differ- 
entiating it from adrenaline, which acts by intermediation of the 
nerve elements. lLiénine is thus similar in action to f-amino-4- 
ethylglyoxaline. In view of these results, particular, interest is 
attached to the spleen. It appears as if this organ can be con 
sidered as exercising an action on the general economy in retarding 
the exchanges and counterbalancing the action of other organs, 
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for example, the thyroid, such splenic function being due, in part at 
least, to liénine, representing as it does a product of internal 
secretion or functional activity. CHEMICAL ABSTRACTS. 


Evidence Indicating a Synthesis of Cholesterol by Infants. 
James L. GamsBLe and Kennetu D. Bracxran (/. Biol. Chem., 
1920, 42, 401—409).—For the estimation of cholesterol in milk 
and stools, the authors recommend a modification of the method 
of Autenreith and Funk (Miinch. med. Woch., 1913, 60, 1243), 
the non-saponifiable material being separated from the soaps by 
using diluted alcohol and light petroleum (compare Kumagawa 
and Suto, A., 1908, ii, 331). 

Analyses of the non-saponifiable fraction of infants’ stools con- 
firm the observation of Miiller (compare A., 1900, ii, 289) that in 
the case of infants on a continued milk diet, cholesterol is excreted 
in the stools without undergoing change to any appreciable extent 
into coprosterol. From determinations of the cholesterol intake 
and excretion of four infants over a period of three days, during 
which the subjects were gaining in weight and receiving a usual 
amount of cholesterol, it is shown that-the cholesterol excreted 


was 1:7 to 3:4 times that which was present in the food. 
w. G. 


Decomposition of Propionic Acid in the Animal Body. 


Léon Buium and Pierre Worincer (Bull. Soc. chim. Biol., 1920, 
2. &8—95).—-Lactic and pyruvic acids were found in the urine 
following the administration of propionic acid to dogs and rabbits. 
These products probably arise in the body by oxidation of the 
a-carbon atom of the injected acid. The authors compare this 
with the oxidation of the acarbon atom in the degradation of the 
a-amino-acid molecule in the animal organism. The question 
whether lactic acid or pyruvic acid is the first to be formed is fully 
discussed, but an opinion is postponed until further researches have 


been completed. a. &. B 


The Influence of Chemical Constitution on the Toxicity 
of Organic Compounds to Wireworms. F. Tarrersrietp and 
A. W. R. Roserts (J. Agric. Sc?., 1920, 10, 199-—-232).—The 
authors have examined a very large number of organic compounds 
with respect to their toxic action on wireworms, and from their 
results certain general conclusions may be drawn as to the relation- 
ship between chemical constitution and toxicity. 

The general effect of a class of compounds of the same type 1s 
directly determined by the chemical constitution of the type, but 
the particular effects of individual members of a class are limited 
by their physical properties, such as volatility. On the whole, 
aromatic hydrocarbons and their halogen derivatives are more toxic 
than the aliphatic hydrocarbons and their halogen derivatives. 
The substituents which influence toxicity most when introduced 
singly into the benzene ring are, in decreasing order of effective- 
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ness: methylamino-, dimethylamino-, hydroxy-, nitro-, amino, 
iodine, bromine, chlorine, methyl] groups. This order is, however, 
modified in the presence of a second substituent ; thus, for example, 
when there is a methy] group already present in the ring, the order 
becomes: chlorine (in the side-chain), amino-, hydroxy-, chlorine 
(in the ring), methyl. When chlorine and hydroxy-groups are 
present together, they give rise to highly toxic substances, and the 
association of chlorine and nitro-groups in chloropicrin gives rise 
to one of the most toxic substances tested. Methyl groups intro- 
duced into the amino-group of aniline increase toxicity more than 
if substituted in the ring. 

Compounds with irritating vapours, such as allylthiocarbimide, 
chloropicrin, benzyl chloride, usually have high toxic values, these 
values not being closely correlated with the vapour pressures or 
rates of evaporation of these substances. 

There is a fairly close relationship between toxicity and vapour 
pressure, rate of evaporation, and volatility in the case of com- 
pounds of the same chemical type. Thus, in a series of similar 
compounds, decrease in vapour pressure and volatility is usually 
associated with an increase in toxicity. A limit is put on toxicity 
hy the decrease in vapour pressure, which may sink too low to 
permit of a toxic concentration in the vapour phase. Chemically 
inert compounds boiling above 170° are usually uncertain in their 
toxic effect on wireworms, even after an exposure for 1000 minutes 
at 15°. Nearly all organic compounds boiling above 215° are 
uncertain in their action, whilst those boiling above 245° are non- 
toxic, although these limits depend to some extent on the resist- 
ance of the insect, the length of exposure, and the temperature at 
which the experiment is carried out. W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of a Bulgarian Ferment on Maltose and Sucrose. 
Gen Irsu Kita (Bull. Soc. chim. Biol., 1920, 2, 140—142).— 
This enzyme has no action on maltose or sucrose, as has previously 
been stated by Bertrand and Duchatek (A., 1909, i, 623). 

J. C. D. 


The Fermentation of Dextrose, Galactose, and Mannose 
by Lactobacillus pentoaceticus, n.sp. W. H. Perrerson and 
E. B. Frep (J. Biol. Chem., 1920, 42, 273—-287).—_[With J. A. 
AnpDERSON.}—The aldoses, dextrose, galactose, and mannose are 
fermented by Lactobacillus pentoaceticus, n.sp., with the produc- 
tion of lactic acid, ethyl alcohol, carbon dioxide, and small amounts 
of acetic acid. Dextrose and galactose are fermented at approxim- 


i. 652 ABSTRACTS OF CHEMICAL PAPERS. 


ately the same rate and to the same extent, but mannose is more 
slowly attacked and less sugar is consumed. The difference is 
probably explicable by the configuration of the sugars. 
The acetic acid obtained during the fermentation is probably 
produced by secondary fermentation of the lactic acid formed. — 
W. G. 


The Nature of Yeast Fat. Ipa Smepiey MacLean and Erner 
Mary Tuomas (Biochem. J., 1920, 14, 483—493).—Palmitic, 
oleic, and linoleic acids have now been identified with certainty in 
yeast fat, but the pentadecoic acid previously described (Hinsberg 
and Roos, A., 1903, ii, 565; 1904, ii, 760) is a mixture of palmitic 
and lauric acids. An acid, m. p. 77°, was isolated (compare 
Neville, A., 1913, i, 1026), and is possibly arachidice acid. The 
authors were unable to confirm the presence of the dodecenoic acid 
described by Hinsberg and Roos (loc. cit.). 

The sterol, present to the extent of about 20% of the total yeast, 
being partly in the free state and partly as fatty acid esters, is 
apparently identical with Tanret’s ergosterol (A., 1889, 407). It 
is probable that the mycostero] isolated from certain fungi by 
Ikeguchi (this vol., i, 160) is also identical with ergosterol, and 
that this sterol is characteristic of the whole group of cryptogams. 
Yeast sterol is differentiated from the sterols of the higher plants 


and animals by the presence of three double bonds in its molecule. 
W. G. 


Water Culture Experiments with Different Nutrient 
Solutions; Influence of Manganese and Hydrogen-ion 
Concentration. Fr. Weis (K. Vet.-Landbohdéjskole Aarsskrift., 
1919, 239—280; from Chem. Zentr., 1920, iii, 99).—Manganese 
sulphate added to culture solutions in an amount equivalent to 
their normal iron content does not exert a beneficial influence on 
the growth of plants. The most favourable hydrogen-ion concen- 
tration for the classes of plants investigated was p, =4°5—6-0. 


H. W. 


Action of Chromium and Manganese on Plant Growth. 
Tu. Preirrer, W. Simmermacuwer, and A. Ripper (Fuhlings 
Landw. Zeit., 1918, 17/18, 313; from Bied. Zentr., 1920, 
49, 259—263).—Experiments on oats and barley treated with 
an ordinary fertiliser and with small proportions of chrome iron ore 
or potassium dichromate fail to reveal any beneficial effect of the 
chromium (compare Konig, A., 1911, ii, 524). Similar experiments 
on oats treated with manganous sulphate indicate that the effect of 
the manganese is at most very minute. = oS. 


Are Vitamines Necessary for the Development of Plants? 
Avouste Lumiire (Compt.: rend., 1920, 171, 271—273).—The 
author finds that fresh brewer’s yeast heated to 135°, and no longer 
capable of curing polyneuritis in pigeons, gives a bouillon which 
considerably improves the development of fungi grown on poor 
culture solutions. As a result of these and further experiments, the 
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author concludes that vitamines, as ordinarily characterised, are not 
essential for the development of plants. W. G. 


Chemical Components of Green Plants. II. Presence of 
a Mixture of Unsaturated Alcohols in many Green Plants. 
Hartwic Franzen and ApotF WacGNneErR (Sitzungsber. Heidelberg 
\kad. Wiss. Math. nat. Klasse, Abt. A, 1920, 2 reprints, pp. 4; 
from Chem. Zentr., 1920, iii, 95)—-The mixture of unsaturated 
alcohols found previously in the leaves of beech and chestnut is 
shown by its characteristic odour to be present also in the leaves of 
all classes of plants investigated (forty have been examined). The 
distillate from the mountain ash also contained hydrocyanic acid, 
whilst a component with an intense odour of lemons (citral) was 
present in that from strawberry leaves. The first distillate from 
certain plants (wormwood, dahlia, peppermint, ivy) contained 
notable amounts of essential oils. H. W. 


The Presence of Copper in Plants and Particularly in 
Foodstuffs of Vegetable Origin. Bb. Guéritwautr (Compt. 
rend., 1920, 171, 196—-198).—The author has determined the per- 
centage of copper present in a large number of fruits, vegetables, 
and seeds, and finds that the amount varies from 0°0087 to 0°0636% 
of the ash, and from 1°1 to 17°1 mg. per kilo. of fresh material. 

W. G. 


The Odorous Constituents of Apples. Emanation of 
Acetaldehyde from the Ripe Fruit. Freperick B. Power and 
Victor K. Cuesnut (J. Amer, Chem. Soc., 1920, 42, 1509—1526). 

‘The odorous constituents of apples were found to consist essentially 
of the amyl esters of formic, acetic, and hexoic acids, with a very 
small amount of the octoic ester. In addition, there was a consider- 
able proportion of acetaldehyde and probably some free acid. The 
aqueous distillate from fresh apple parings also contained exceed- 
ingly small amounts of methyl and ethyl alcohols and furfuralde- 
hyde, the latter probably arising from some chemical change during 
the distillation. The essential oil obtained from apple parings 
amounted to 0°0035% in the case of Ben Davis apples and 0°0043% 
in the case of crab apples. 

Acetaldehyde is a product of the vital activities of the fruit, and 
occurs in the exhalations from ripe apples. W. G. 


The Extraction of the Fat-soluble Factor of Cabbage and 
Carrot by Solvents. Syivester Sotomon Zitva (Biochem. J., 
1920, 14, 494—5)1).—-Alcohol extracts the fat-soluble factor from 
cabbage and carrots. An amount of such extract equivalent to 
10—12 grams of fresh carrots given daily is sufficient to promote 
normal growth in rats subsisting on a diet lacking the fat-soluble 
factor. In addition, the alcoholic extract from carrots contains the 
antineuritic and, to a smaller extent, the antiscorbutic factors. An 
ethereal extract from the alcoholic fraction equivalent to 25 grams 
of fresh carrots promoted recovery and renewed growth in rats 


i. 654 ABSTRACTS OF CHEMICAL PAPERS. 


which were declining in weight on account of a fat-soluble factor 
deficiency. W. G. 


The Occurrence of Water-soluble Vitamine in some 
Common Fruits. Tsomas B. Osporne and Larayerre B. Menpex 
(J. Biol. Chem., 1920, 42, 465—489).—|With A.trrep J. Wake- 
mAN.|—The fresh juices of the edible parts of the orange, lemon, 
and grapefruit contain water-soluble # vitamine, the potency of 
the juices in this respect being similar, for equal volumes, to that 
of cow's milk. These juices may be suitably desiccated on starch 
without losing their efficiency. Grape juice was less potent than the 
fruit juices mentioned above. The edible portions of apples and 
pears furnish some water-soluble #, but from a comparative stand- 
point they cannot be regarded as rich in this factor; prunes are 
apparently somewhat richer. 

From preliminary experiments it is doubtful whether the juices 
of lemon or grapefruit contain more than traces, if any, of the fat- 
soluble vitamine, though orange-juice would appear to contain some 
of this vitamine. W. G. 


Spilanthol, the Pungent Principle of Para _ Cress 
(Spilanthes oleracea). I. Yasuniko Asanina and Micuizi 
Asano (J. Pharm. Soc. Japan, 1920, No. 460, 503—515).—Gerber 
(A., 1903, ii, 609) isolated the pungent principle of Para cress, 
spilanthol, C,-H,,O,N., as a syrup, which, when heated with alco- 
holic hydrochloric acid in a sealed tube, gave a base, C,H,,N, and an 
acid, C,,H,,O.. The authors prepared crude spilanthol (about 1%) 
from the air-dried flower-heads of the plant by Gerber’s method. 
When kept it is changed into a resinous substance, and it becomes 
less soluble in ether. The base, C,H,,N, formed by heating it with 
alcoholic hydrochloric acid, proved to be ‘sobutylamine. Another 
decomposition product polymerised to a resinous substance. By 
shaking crude spilanthol in acetic acid solution in presence of 
platinum-black, it absorbs hydrogen gradually, with formation of 
hydrospilanthol ; this is a cuvlourless, viscous liquid with hay-like 
cdour and bitter taste, which solidifies to crystals, m. p. 28°, is stable 
towards permanganate, and does not polymerise. It is probably a 
mixture of two substances, C),H,,ON and C,,H,,ON. By heating 
with alcoholic hydrogen chloride in a sealed tube, hydrospilanthol 
yields ‘sobutylamine and a saturated fatty acid, m. p. 28° and b. p. 
136—140°/4 mm.; probably a mixture of decoic acid, m. p. 31°5°, 
and nonoic acid, m. p. 12°5°. K. K. 


The Toxicity of Iron and the Antitoxic Properties of 
Copper with Respect to Ferrous Salts. L. Maquenne and 
E. Demoussy (Compt. rend., 1920, 171, 218—222).—Ferrous salts 
are much more injurious to young plants than ferric salts. Any 
condition which tends to facilitate the oxidation of the ferrous to 
ferric salt consequently diminishes the toxicity of ferrous salts. 
This is the case with an addition of monopotassium phosphate. and 
particularly with an addition of copper sulphate, which has bee 
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shown to exert a catalytic action on the oxidation of ferrous salts 
(compare this vol., ii, 547). W. G.. 


Comparative Study of the Microflora and Nitrogen 
Content of Soils Partly Sterilised by Calcium Sulphide. 
G. Trurraut and N. Bezssonorr (Compt. rend., 1920, 171, 
268—271).—With a strong application of calcium sulphide and 
naphthalene or cymene to soi! in porous pots, without a crop, this 
aérobic medium favours losses of ammoniacal nitrogen and is un- 
favourable to the development of anaérobic bacteria, such as 
Bacillus butyricus. If the experiment is repeated with a crop 
present, there is much less loss of nitrogen, whilst if the applica- 
tion is applied to soil in the field, crops being grown, it is found 
that there is a large increase in growth on the treated plot, no loss 
of nitrogen from the soil, and a considerable increase in the 
numbers of B. butyricus present. W. G. 


Measure of the Ammonising Power of Arable Soil. 
R. Perotti (Atte R. Accad. Lincei, 1920, [v], 29, i, 251—256. 
Compare A., 1908, ii, 124).—The best conditions for carrying out 
the solution method of determining the ammonising power of 
arable soil are as follows: 10 c.c. of 1°5% peptone solution are 
treated in a test-tube with 5 c.c. of the solution, obtained by steep- 
ing 50 grams of the soil in 500 c.c. of well-water. The tube is 
kept in a thermostat at 20—25° for four days, after which the 
ammonia produced is estimated by distilling the contents of the 
tube in presence of magnesium oxide. The mean of four separate 
determinations is taken. ae 


The Mechanism of the Decomposition of Cyanamide in 
the Soil. G. A. Cowirr (J. Agric. Sct., 1920, 10, 163—176. 
Compare A., 1919, i, 376).—Cyanamide decomposes, in untreated 
soil or in soils previously heated to 120° or 135°, by a purely 
chemical change to carbamide. The subsequent conversion of the 
carbamide to ammonia is brought about by soil organisms. In 
sterile soils there is an accumulation of the carbamide, and this 
may also occur to a certain extent in soils under normal condi- 
tions. This decomposition of cyanamide appears to be more rapid 
in clay soils than in sandy soils. In the case of an inert sand, in 
which the cyanamide did not undergo decomposition, it was found 
that the addition of a zeolite, prehnite, resulted in the conversion 
of the cyanamide into carbamide. 

Cyanamide does not appear to decompose in the manner 
indicated above in peat and fen soils; in these it gives rise to a 
relatively small production of carbamide under normal conditions. 


W. G. 


Solid Phases obtained by the Evaporation of certain Soil 
Extracts. M. S. Anperson and Wititiam H. Fry (J. Ind. Eng. 
Chem., 1920, 12, 663—-668).—The salts deposited on the evapor- 
ation of the water extract of soils are of a much more complicated 
character than is indicated by a simple statement of the ions 
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existing in solution. The deposited salts are similar to those 
obtained by natural or artificial evaporation of sea-water, but no 
soil can be expected to furnish all the salts occurring in natural 
deposits of saline substances, since these represent crystallisation 
from a composite soil extract. As the salts begin to separate 
from the water extract at a point not far from the concentration 
corresponding with the moisture in an air-dry soil, it follows 
that the roots of growing plants may be in contact with solutions 
of these salts. Obversely, it is probable that the complex saits 
may be present in the soils only in solution in soil moisture, and 
never in the solid phase. Ww. F. &. 


Substances Dissolved in Rain and Snow. Axon (Chem. 
News, 1920, 121, 13—14. Compare Schutt and Dorrance, A., 
1919, i, 116).—An account of analyses of rain and snow which ‘ell 
in Mt. Vernon, lowa, over the period October 9th, 1919, to 
May 22nd, 1920. During this period, 11°37 inches of rain fell and 
snow equivalent to 2°07 inches of rain, this in twenty-one pre- 
cipitations of rain and eight of snow. Mt. Vernon is a town of 
2,500 inhabitants, and is situated seventeen miles from the nearest 
industrial centre; it has no manufacturing industries. The 
analyses show that, during the period mentioned, 51°0306 Ib. of 
sulphate as SO, fell per acre, the largest amount being 34 parts 
per million of water on March 4th, or 7°7137 lb. per acre. The 
total amount of chlorine was 481644 lb. per acre, equal to 79°36 Ib. 
of sodium chloride. The largest concentration was in a slight 
snow storm, equivalent to 0°02 inch of rain, on December 2nd, 
when 17°7 parts per million were obtained, which is equivalent to 
4°0157 lb. per acre. Nitrogen was determined in four forms: as 
nitrates (NO;), nitrites (NO,), free ammonia, and albuminoid 
ammonia. A total of 0°62841 lb. of nitrogen as nitrate fell, the 
greatest amount being 0°3 part per million, or 0°06806 lb. per 
acre, on December 2nd and January 23rd, at which times snow 
equivalent to 0°08 inch and 0°50 inch of rain fell, respectively. 
As nitrite, there was a total of 0°03725 lb. per acre, of nitrogen, 
the greatest amount being on March 19th, equal to 0°02 part per 
million of water, or 0°00453 lb. per acre; at this time 0°4 inch of 
rain fell. Free ammonia, equivalent to 2°8642 lb. of nitrogen, fell 
during the period; on March 4th, nitrogen as ammonia, equal to 
2°30 parts per million, or 0°52181 Ib. per acre, fell, with 0°4 inch 
of rain. Albuminoid ammonia was less frequent in its occurrence, 
for 32% of the rainfalls gave no reactions for this form. A total 
of 0°4974 lb. of nitrogen as ammonia in the albuminoid form fell, 
the greatest single amount coming on February 12th, when 1°12 
parts of nitrogen per million, or 0°2541 lb. per acre, fell, with 
snow equal to 0°25 inch of rain. The total amount of nitrogen 
as free and albuminoid ammonia was 3°3616 lb. per acre. The 
total amount of nitrogen in all forms was 4°02726 lb. per acre, 
and of this, 82°5% was in the form of the two ammonias. J. F.S. 
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Organic Chemistry. 


Weight of a Normal Litre of Propane. Jan Timmermans 
(J. Chim. physique, 1920, 18, 133—-141).—Propane was prepared 
by the action of sodamide on propyl iodide (Lebeau, A., 1905, 
i, 401, 501) or by the action of sodium on butyronitrile (Stahrfoss, 
J. Chim. physique, 1912, 10, 497). The weight of a normal litre 
of the gas, prepared by either method, was found to be 2°0200 
grams. W. G. 


Preparation of Propylene and its Homologues. CukmiscuE 
Fasrik Bucxkau (D.R.-P. 294794; from Chem. Zentr., 1920, 
iv, 222).—A mixture of acetylene and its homologues with methane 
and its homologues is passed over a suitable non-metallic catalyst 
at 200—350°. The process may be carried out under increased 
pressure, or the mixture may be led through a contact apparatus 
completely filled with a porous catalyst. Titanic and silicic acids 
and their salts, as well as molybdic and tungstic acids, alumina, 
thoria, and zirconia, are recommended as catalysts. Examples are 
cited of the preparation of propylene from acetylene and methane, 
of butylene from acetylene and ethane, and of A‘-butylene from 
allylene and methane. H. W. 


Conversion of Acetylene into Acetaldehyde and Acetic 
Acid. B. Neumann and H. Scunemwer (Zeitsch. angew. Chem., 
1920, 33, 189-—-192).—For the conversion of acetylene into acet- 
aldehyde on the laboratory scale, the best results were obtained by 
leading the gas, with vigorous mechanical stirring, into a catalyst 
composed of 96% acetic acid containing 3% of mercuric sulphate 
in solution, the temperature being maintained at about 30°. 
Under these conditions, nearly 90% of the theoretical yield was 
‘obtained. At 40—50°, the rate of absorption was actually greater, 
but the percentage yield of acetaldehyde was reduced to 70—80. 
Using a dilute sulphuric acid medium instead of acetic acid, the 
reaction was more erratic, and, in favourable circumstances, only 
70—75% yields were obtained. The optimum temperature in this 
case was 25—-30°, and a very great decrease in the rate of absorp- 
tion and increase in the formation of polymerised and resinous by- 
products was observed when the temperature was raised at all 
above this point. The best results in the direct conversion of 
acetylene into acetic acid were obtained by using the above mercuric 
sulphate—acetic acid catalyst with the addition of vanadium pent- 
oxide, acetylene and oxygen being led in alternately. Yields of 
acetic acid up to 83% were obtained. G. F. M. 


Action of a8-Chloroiodo-, Bromoiodo-, and Di-iodo-ethanes 
on the Sodium Sulphides. Marce, Derfpine and Luciin 
Vite (Bull. Soc. chim., 1920, [iv], 27, 678—679).—When sodium 
sulphide acts on af-chloroiodo-, bromoiodo-, or di-iodo-ethane in 
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aqueous or aqueous-alcoholic solution, ethylene, sulphur, and the 
sodium haloids are produced: CH,Cl-CH,I + Na,8S=NaCl+Nal+ 
S+C,H,. A similar reaction occurs if sodium hydrogen sulphide 
is used in place of the neutral sulphide. -o 


Formation of Chlorohydrins. III. lL. Smirn and £. 
SaMvuELsson (Zeitsch. physikal. Chem., 1920, 94, 691—722. Com- 
pare A., 1918, i, 370).—The present paper deals with the formation 
of monochlorohydrin, and is divided into two portions; the first 
deals with the formation from glycerol and hydrogen chloride, 
whilst the second treats of the action of hydrogen chloride on 
glycide. In the first case, twenty-three syntheses have been 
effected, with yields varying from 10—70% of the monochloro- 
hydrin. It is shown that the lower the temperature the greater 
the yield of the a-chlorohydrin, and this is more noticeable if water 
is present from the beginning of the operation. Higher tempera- 
tures operate in the reverse way up to a certain point, which is 
probably to be explained by side reactions. In other words, the 
velocity with which hydrogen chloride attacks the secondary 
hydroxyl group has a greater temperature-coefficient than the 
velocity of the isomeric reaction. In the presence of succinic acid, 
and probably other catalysts, the a-isomeride is the chief product, 
whilst water, which retards the reaction, increases the yield of the 
B-isomeride. The catalyses by raising the temperature and by 
succinic acid are therefore opposed to one another. At those 
temperatures where the f-isomeride is formed in appreciable 
quantity, it is also decomposed rapidly, and much more so than 
its isomeride. It is possible by the following method to 
obtain a 40% yield of the pure a-isomeride: 0°5 gram-mol. of 
anhydrous glycerol containing 2 grams of succinic acid is treated 
with hydrogen chloride at 18° until there is an increase in weight of 
18 grams. The addition of the hydrogen chloride takes place in 
two stages, with a pause of a day between the two additions. It 
is probable that a larger yield would be obtained if the mixture was 
kept longer. The unattacked glycerol may be regained in prob- 
ably quantitative yield by distillation. The highest yield of the 
B-isomeride obtained was 15%. The best laboratory method for 
the preparation of glyceryl a-monochlorohydrin of approximate 
purity (1% B-isomeride) appears to be the following. Hydrogen 
chloride is passed into 1 gram-mol. of glycerol containing 4 grams 
of succinic acid until the weight has increased by 47 grams. The 
addition requires about eight hours, and the heat of the reaction 
keeps the temperature at 60-—70°. The mixture should then be 
kept overnight. The yield in this case is 70%. If no special 
demands on the uniformity of the product are made, the reaction 
may be carried out at 120° until 39 grams of hydrogen chloride have 
been added. This gives a yield of 65%, and is much more 
conveniently carried out than the other methods. 

The action of hydrogen chloride on glycide has been carried out 
in the following way: (i) leading hydrogen chloride into the pure 
glycide at —15°, 100°, and 140—145°; (ii) leading hydrogen 
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chloride in ethereal solutions of the glycide at —76°, —15°, and 
25—27°; (iii) dropping the glycide into (a) ethereal solutions of 
hydrogen chloride, (4) acetone solutions of hydrogen chloride, and 
(c) concentrated hydrochloric acid, at -—76°, —14°, 25—30°, 
50—55°. The reaction velocity has been ascertained in each case. 
it is shown that at very low temperatures the chlorine enters the 
a-position by preference, but the reaction is never simply this, 
some of the B-isomeride always being produced. J. F. S. 


Glyceryl 8-Monochlorohydrin. L. Smirn (Zeitsch. physikal. 
Chem., 1920, $4, 723—738. Compare preceding abstract).—After 
discussion of a number of methods for the preparation of glyceryl 
B-chlorohydrin, the author recommends the following method of 
procedure. A mixture of 97 grams of 95% glycerol and 150 grams 
of concentrated hydrochloric acid is heated for five hours at 120°. 
This is then distilled at a pressure of 15 mm., and the fraction 
distilling at 110—150° collected. This fraction is pure chloro- 
hydrin, and contains 14—15% of the f-isomeride. The product is 
purified by a long-continued fractional distillation under reduced 
pressure. The following physical properties are recorded: boiling 
point, a-isomeride, 119—119°5°/14°5 mm., B-isomeride, 124°5— 
125°/14°5 mm.; B-isomeride, D® 1°3375, D*® 1°3207; a-isomeride, 
D?° 13213. The molecular weight by the cryoscopic method in 
water solution is 113 (theory, 110°5). J. F. S. 


The History of Alcohol. Epmunp O. von Lippmann (Chem. 
Zeit., 1920, 44, 625. Compare A., 1913, i, 155, 244, 1298; 1918, 
i, 210).—The recent publication of Sudhoff confirms the author’s 
previous conclusion that the distillation of alcohol was first effected 
in connexion with that of rose-water and not, apparently, by the 
followers of any official medical school. Distilled alcohol does not 
appear to have been made before the middle of the twelfth century. 

H. W. 


Refractive Indices of Mixtures of isoPropyl Alcohol and 
Acetone. Dororny Muriet Pater (Analyst, 1920, 45, 302).— 
Tables are given showing the refractive indices of mixtures of 
acetone and isopropyl alcohol containing from 0 to 100% of the 


latter. W. P. S. 


Chloroformic Esters. G.:Capretir (Gazzetta, 1920, 50, ii, 
8—12).—In order to obtain chloroformic esters in good yield by 
the action of carbonyl chloride on an alcohol, the former reagent 
must always be present in considerable excess. Good results may 
be obtained by using furnace coke, which is carefully dried, broken 
into pieces the size of peas, cooled by means of pounded ice, and 
saturated with carbonyl chloride. The flow of the gas is sub- 
sequently increased and the alcohol added in rapid drops. In 
order that the whole of the alcohol may be converted into ester 
and that the excess of carbonyl chloride may escape, the crude ester 
is left in a strong draught for about twenty hours, and is then 
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washed with ice-water, dried by means of calcium chloride, and 
fractionally distilled. The use of basic substances is unnecessary 
and the alcohol need not be anhydrous, 90% yields being obtained 
from alcohol of 76% concentration. ye ae 


Improvements in Methods of Forming Esters. U.S. 
InDustRIAL ALconoL Co. (Brit. Pat. 147337).—Esters of the 
higher alcohols are produced by partial esterification in presence 
of a dehydrating agent, separating the latter, and continuing the 
esterification at a higher temperature. For instance, a mixture of 
3205 grams of fusel oil (D 0°8268), 256 grams of concentrated 
sulphuric acid, and 2564 grams of glacial acetic acid is kept for 
twenty-four hours at the ordinary temperature with occasional 
agitation. The aqueous layer containing all the sulphuric acid is 
separated, and the oily layer distilled at 100° until no further 
separation of water occurs, indicating that esterification has ceased. 
The oily layer in the distillate is from time to time separated from 
the water and returned to the still, the contents of which are finally 
neutralised with 30% sodium hydroxide solution. The sodium 
acetate layer which separates is drawn off and distilled at 100° to 
recover any amyl acetate it may contain. G. F. M. 


Anomalies in the Solidification Point of Tristearin. 
Ben H. Nicorer (J. dnd. Eng. Chem., 1920, 12, 741—743).—The 
double melting point of tristearin is attributed to the existence 
of two modifications, the more stable of which has m. p. 
71°6—72°2°, and the unstable form about 55°, the latter being 
reconverted into the stable form on heating it at a higher tempera- 
ture or allowing it to remain. In spite of the speed of solidification, 
the solidification point of tristearin is usually given as that of the 
unstable form (about 55°). The solidification point of pure tri- 
stearin was determined by the rise of temperature in Dalican’s 
method. It first showed signs of solidification at 53°8°; the 
temperature then rose normally to about 63°5°, remained almost 
constant for some time, and then rose rapidly to the maximum ait 
about 69°. On “seeding” liquid tristearin with the stable 
modification above 60°, solidification takes place without the form- 
ation of the unstable form, but the latter is apparently always 
produced after seeding, even with the stable form, at temperatures 
below 56°. Double solidification points are not necessarily shown 
by all the triglycerides which show a double melting point. It 
appears to be an essential condition that the solidification of the 
unstable form shall produce sufficient heat to reach the tempera- 
ture of transition into the stable form. The phenomenon was 
shown by hydrogenated soya bean oil, but not by hydrogenated 
linseed or cotton-seed oil. The solidification point of hydrogenated 
linseed oil (65-9°) was not raised by “seeding.” C. A. M. 


Fat Associated with Starch. T. C. Taytor and J. M. Netson 
(J. Amer. Chem. Soc., 1920, 42, 1726—1738).—Corn starch, care 
fully freed from adherent or associated fat by repeated extraction 
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with ether, light petroleum, and carbon tetrachloride, gave on 
hydrolysis a material from which fat or free fatty acids could be 
extracted. The principal constituent of this ‘fat by hydrolysis” 
was palmitic acid, but there was, in addition, an unsaturated com- 
pound of unknown constitution. By controlled acid hydrolysis it 
was found that this fat was liberated when the hydrolysis had 
reached the erythrodextrin stage. Fat is also obtained by diastatic 
hydrolysis or hydrolysis with Bacillus aceto-ethylicwum. By con- 
trolling the hydrolysis of the starch, it is possible to obtain residues 
containing relatively large amounts of fat combined with carbo- 
hydrate. Analytical data indicate that the palmitic acid is prob- 
ably attached directly to the unsaturated compound mentioned 
above in the form of an ester. Starches from other vegetable 
sources also contained varying amounts of “fat by hydrolysis,” the 
amounts obtained varying from 0°04—0°83%. W. G. 


Photochemical Chlorination of Methyl Sulphate. Pre- 
paration of Chloromethyl Sulphate. Vormar (Bull. Soc. chim., 
1920, [iv], 27, 681—684).—Methyl sulphate readily undergoes 
chlorination at the ordinary temperature under the influence of 
ultra-violet. rays, and more slowly under the influence of the light 
from an are lamp or a metal filament lamp. The product is, in 
all cases, methyl chloromethyl sulphate, CH,Cl-MeSO,. The fix- 
ation of a second chlorine atom is not possible, because it requires 
radiations of such a wave-length that the dichloromethyl sulphate 
is decomposed as it is formed. W. G. 


Catalytic Oxidation by Unsaturated Compounds (Oils, 
Hydrocarbons, etc.). J. Boucautr and P. Ronin (Compt. rend., 
1920, 171, 353—355).—When a solution of f8’-dichlorodiethyl 
sulphide in turpentine is exposed to air, the sulphide undergoes 
oxidation, giving {8/-dichlorodiethyl sulphoxide, SO(C,H,C1)., 
m. p. 112°. which, when oxidised with potassium permanganate in 
acid solution, gives {§!-dichlorodiethylsulphone, SO,(C,H,C1)., 
m. p. 55°, and when treated with aqueous potassium hydroxide 
gives BB’-dihydrorydiethyl sulphoride, SO(C,H,-OH)., m. p. 111°. 
The turpentine may be replaced by various unsaturated oils and 
hydrocarbons. Similarly, when 88/-dihydroxydiethyl sulphide in 
solution in citraldehyde is exposed to air, it gives the dihydroxy- 
diethyl sulphoxide described above. 

That these oxidations are due to the catalytic action of the 
unsaturated solvents is shown by the fact that 88’-dichlorodiethyl 
sulphide in the pure state or in solution in a saturated oil does 
not undergo oxidation when exposed to air. W. G. 


Triethylene Tri- and Tetra-sulphides. (Sir) Prarvutia 
Cuanpra Ray (T., 1920, 117, 1090—1092). 


Optical Rotation of Dextrose under the Influence of 
Hydrochloric or Sulphuric Acid. I. Hays Murscunauser 
(Biochem. Zeitsch., 1920, 104, 214—236).—Experiments with 
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hydrochloric acid at the ordinary temperature indicate that the 
influence of acid on the mutarotation of dextrose consists in an 
acceleration of the reaction to an extent increasing with the con- 
centration of the acid; the accelerating effect of sulphuric acid is 
less than that of hydrochloric acid. The value of the final specific 
rotation increases with the proportion of acid present in the solu- 
tion. Especially when the acidity is low, the rotation of dilute 
dextrose solutions is affected by hydrochloric acid less than that 
of more concentrated solutions. With the 10% acid, the specific 
rotation remains constant for a long time independently of the 
concentration; with the 20% acid, the rotation of dilute dextrose 
solutions does not change over a long period, but that of the more 
concentrated solutions gradually rises; 30% of hydrochloric acid 
produces a permanent increase in the rotation, this being greater 
for the high than for the low concentrations; 46% of the acid causes 
an initial increase in the rotation for the higher concentrations of 
the sugar, but continuous fall in the rotation soon begins, owing 
to decomposition of the dextrose. _e = 


Action of the Carbonates of the Alkaline Earths on 
Dextrose. II. Dextrose and Calcium Carbonate. Hans 
MvrscHHavser (Biochem. Zeitsch., 1919, 99, 190—204).—The 
modified dextrose obtained by boiling a solution of dextrose with 
calcium carbonate for three hours (this vol., i, 13) is fermentable. 
The presence of levulose in it was demonstrated by Selivanov’s 
reaction and by the separation of levulose phenylmethylosazone by 
Neuberg’s method. 


Dry Distillation in a Vacuum and its Application to the 
Study of Carbohydrates. Ami Picrer (Bull. Soc. chim., 1920, 
fiv], 27, 641—656).—A lecture delivered before the French 
Chemical Society. 


The Ethylene-oxide Structure of Sucrose and some other 
Carbohydrates. Epwarp Franxkiranp Armstronc and Tomas 
Percy Hitpitce (T., 1920, 117, 1086—1090). 


Cellulose Acetate. H.J. H. Fenron and A. J. Berry (Proce. 
Camb. Phil. Soc., 1920, 20, 16—22).—The work described was 
mainly on the lines of investigating (a) substitutes for acetone as 
a solvent; () the influence of the mode of preparation on the 
properties of the product; (c) the characterisation and analysis 
of cellulose acetate. 

No general conclusion can be drawn as regards the chemical 
nature of a liquid and its solvent action on cellulose acetate, although 
there appears to be some relation between the dielectric constant 
and solvent action. The authors consider that in Miles’s method 
for the conversion of the cellulose acetate from an insoluble to an 
acetone-soluble form, partial hydrolysis, and not hydration, occurs. 
For the estimation of the acetyl group, the authors prefer Osts 
method of cold alkaline hydrolysis (A., 1912, i, 680). W. &. 
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The Supposed Degradation of Starch by means of 
Formaldehyde. J. Wontcemurn (Biochem. Zeitsch., 1919, 99, 
316—320).—A final reply to Woker’s criticism (this vol., i, 689). 

. §. S. Z. 


Iron Salt of Carbohydrate-Phosphoric Acid. Kari 
ScHwE1ZER (Bull. Assoc. chim. Sucr., 1920, 3'7, 464—468).—See 
this vol., i, 531. 


Synthesis of Phytic Acid. R. J. Anprrson (J. Biol. Chem., 
1920, 48, 117—128).—The reaction between inositol, phosphoric 
acid, and phosphoric oxide has been again studied (compare 
Posternak, A., 1919, i, 433). The main product of this reaction 
appears to be an inositol ester of pyrophosphoric acid containing 
4 atoms of phosphorus or 2 mols. of pyrophosphoric acid, and corre- 
sponding with the formula C,H,,0,,P,;. This does not agree with 
the conclusion reached by Posternak (loc. cit.), who believed the 
chief product to be identical with the natural phytic acid or 
inositol-hexaphosphoric acid, C,H,,0,,P.. J. C. D. 


Complex Metallic Ammines. IV. cis-Sulphoacetato-, 
cis-Methionato-, and  cis-Dimethylmalonato-diethylenedi- 
aminecobaltic Salts. Tomas Starter Price and James Cooper 
Durr (T., 1920, 117, 1071—1077). 


v-Muscarine (‘‘Synthetic Muscarine’’). Apert B. 
WernnacEN (J. Amer. Chem. Soc., 1920, 42, 1670—1678).—The 
action of nitric acid on choline platinichloride, according to the 
original directions of Schmiedeberg and Harnack (Arch. expt. 
Path. Pharm., 1877, 6, 101), gives as the principal product the 
platinichloride of choline nitrite (compare Ewins, A., 1914, i, 665), 
and in addition a compound, m. p. 204—205°, which is probably 
dimethylaminoethyl nitrate platinichloride and trimethylamine 
platinichloride. By deviating from the original directions by 
evaporating five times with nitric acid instead of only once, choline 
nitrite was not obtained, the main products being trimethylamine 
platinichloride and a compound, m. p. 208°, probably having the 
constitution [NMe,*CH,*CH(OH),],PtCl;, assigned by Schmiede- 
berg and Harnack (/oc. cit.) to “synthetic muscarine.” In addi- 
tion to the platinichloride, the derivatives of choline nitrite 
obtained were the hydrochloride, m. p. 165°, the aurichloride, the 
sulphate, the perchlorate, and the free base. 

The pharmacological effects of “synthetic muscarine” reported 
by different observers must be considered with the above facts in 


mind. W. G. 


Manufacture of Complex Silver Salts of Aliphatic 
a-Amino-acids. Herrmann Ricuarp Napp (Brit. Pat. 148074).— 
Complex silver salts of aliphatic ‘«-amino-acids are obtained by 
dissolving freshly precipitated silver oxide, or organic or inorganio 
salts of silver, in a solution containing an excess of the amino-acid 
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and allowing to crystallise, after suitable evaporation, if necessary, 
except in the case of the glycine compound, where crystallisation 
must be effected at temperatures below 0°, or otherwise the normal 
silver salt is obtained. These complex salts are more stable and 
more readily soluble in water than the normal salts, and do not 
give all the reactions of the silver cation, sodium hydroxide or 
carbonate, for instance, giving no immediate precipitation. The 
aqueous solutions are alkaline to litmus and do not precipitate 
albumin. The compounds have no irritating effect, and this, 
together with their other properties, renders them suitable for 
therapeutic purposes. G. F. M. 


Decomposition of Glutamic Acid and its Salts on Heating. 
Viap Skora (Zeitsch. Zuckerind. Cechoslov., 1920, 44, 347—351, 
355—360, 363—368, 370—374).—Glutamic acid melts at 211° when 
very rapidly heated; when heated more slowly, or after prolonged 
drying at 110°, it shows a lower m. p., owing to slight decomposi- 
tion (compare Menozzi and Appiani, A., 1894, i, 498). The con- 
version of d-glutamic acid into its lactam, /-glutimic acid (Stanék, 
A., 1912, i, 952), probably takes place to a slight extent when the 
former is simply dissolved in water. Equilibrium is attained in 
2% solution after boiling for 100 hours, and 90—95% of glutimic 
acid is formed. The reaction is unimolecular. In presence of 
sulphuric or hydrochloric acid, the equilibrium is displaced in 
favour of glutamic acid; the displacement is a function of the 
concentration of minerai acid, and is much greater with hydro- 
chloric than with sulphuric acid at the same concentration. 
Glutimic acid found in products of protein hydrolysis may thus be 
a secondary product only, and its amount may vary according as 
sulphuric or hydrochloric acid was used as hydrolyst. The 
pyrrolidone-2-carboxylic acid formula for glutimic acid is con- 
firmed by the author’s observation that this acid does not react 
with formaldehyde by Sérensen’s method. The nitrogen of 
glutamic acid, on the other hand, reacts almost quantitatively 
provided that successive additions of formaldehyde are made 
alternating with neuiralisation of the acidity developed by each 
addition. |See also J. Soc. Chem. Ind., 1920, Oct.] J. H. L. 


Synthesis of a Second Diamide, Oxamide, by Oxidation 
of Sucrose and Ammonia. R. Fossr (Compt. rend., 1920, 171, 
398—400).—When a solution of sucrose in strong ammonium 
hydroxide is oxidised by calcium permanganate, oxamide is 
obtained, and the course of the reaction is considered to be 


2CH,O —> 2HCN —> (CN), —> (CO-NH.)). W. G. 


The Constitution of Carbamides. XI. The Mechanism 
of the Synthesis of Urea from Ammonium Carbamate. 
The Preparation’ of certain Mixed Tri-substituted Carb- 
amates and Dithiocarbamates. Emitc ALpHonse Werner (T., 
1920, 117, 1046—1053). 
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The Constitution of Carbamides. XII. The Decom- 
position of Urea when Heated in Solution in the Presence 
of Acids. Emit ALpHonse Werner (T., 1920, 117, 1078—1081). 


The Nature of the #-Ferricyanides and the £-Ferro- 
cyanides. Samuet Henry Cuirrorp Brices (T., 1920, 117, 
1026—1034). 


Estimation of Active Hydrogen in Organic Compounds. 
R. Crusa (Gazzetta, 1920, 50, ii, 53—55).—The method suggested 
by Moureu and Mignonac for diagnosing amines by treating them 
with magnesium ethyl bromide in ethereal solution and measuring 
the volume of ethane formed (A., 1914, i, 808) was first suggested 
by Tschugaev (A., 1903, i, 79) for the determination of the atoms 
of active hydrogen. 

The author applies Moureu and Mignonac’s experimental con- 
ditions to methyl alcohol, phenol, resorcinol, a-naphthol, pyrrole, 
2-methylindole, phenylbenzylidenehydrazine, ethyl acetoacetate and 
ethyl ethylacetoacetate, nitromethane and nitroethane, the values 
obtained for the number of atoms of active hydrogen being either 
those required or in agreement with the results of previous 
investigators. 1-Methylpyrrole, 1-methylindole, and _ trinitro- 
benzene yielded no gas. a. ae Be 


Reactions of certain Ortho- and Para-substituted 
Benzene Derivatives. A. ANGELI (Gazzetia, 1920, 50, ii, 1—8 ; Atte 
R. Accad. Lincei, 1920, [v], 29, i, 375—381).—The author has 
shown previously (A., 1917, i, 452) that hydrogen peroxide, 
hydroxylamine, and hydrazine exhibit chemical analogy to 
quinol, »aminophenol, and p-phenylenediamine, and that in some 
reactions of ortho- and para-substituted aromatic compounds, the 
two substituent groups behave as though directly joined. Further 
examples of such analogy are now given. 

The reaction between a ketone and ethyl oxalate, R-COMe+ 
(CO,Et), —> R-CO-CH,°CO-CO,H, is quite analogous to that 
between o- or pnitrotoluene and the ester, C,H,Me-NO,+ 
(CO,Et), —> NO,*C,H,-CH,°CO-CO,H. With the aliphatic com- 
pounds, it is the negative group (CO, CN, etc.) which impresses 
increased mobility on the hydrogen atoms of the methyl group, 
whereas with the aromatic compounds this purpose is served by 
the nitro-group, which enhances the negative character of the 
whole of the aromatic residue. 

The hydrolysis of certain methylamine derivatives, with form- 
ation of diazomethane, NHMe-COR —> NO-NMe‘COR —> 
CH,:N:N, is similar to the behaviour of analogous derivatives of 
o-toluidine, which yield indazole, 


(,H,Me-NH-COR —> 0,H,Me‘N(NO):COR—>C,H,<CH2>N, 


The transformations produced in certain o and p-substituted 
nitro-derivatives, for instance, 
cc ® 
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and NO,°C,H,Cl+H,O=NO,°C,H,OH+HCl, correspond with 
those exhibited by N,O, and NO,Cl. Further, the formation of 
phenylnitroamine from ethyl nitrate and aniline, NO,-OEt + 
NH,Ph = NO,-NHPh + EtOH, is analogous to the reaction 


NO,< yo Et + NH,Ph = NOK __NBPh + EtOH. 

Another group of transformations indicating the connexion 
between two ortho- or para-substituents is that in which one or 
both of the oxygen atoms of a nitro-group migrate to a carbon 
atom. Among these are (1) the formation of »aminobenzaldehyde 
by the action of alkali sulphide on pnitrotoluene, (2) the con- 
version of o-nitrobenzaldehyde into o-nitrosobenzoic acid under the 
influence of light, (3) the transformation of o-nitrotoluene into 
o-nitrosobenzyl alcohol, and (4) that of o-nitrotoluene into 
anthranilic acid by the action of an alkali. Owing to the marked 
alterability of the aromatic hydroxylamines and the different 
behaviour of aliphatic aldehydes and nitro-derivatives, it is not 
always possible to realise the analogous transformations in the 
two series, but nitromethane, for instance, readily undergoes the 
following changes: NO,Me —> OH:NH-CHO — NH,°CO,H — 
NH, +CO,. 

A parallel to the oxidation of aliphatic nitro-derivatives, 
2NO,,CH.R —> NO,°CHR-CHR-NO,, is found with o and 
p-nitrotoluenes, which undergo a similar change without oxidising 
agents, the oxidation being effected by part of the nitro-compound 
itself, 2NO,°C;H,Me —> NO,°C,H,-CH,°CH,°C,H,-NO,. In the 
case of nitromethane, another product, metazonic acid, containing 
one oxygen atom less, is also obtained. 

Analogies also appear between the physiological behaviour of 
certain corresponding derivatives of the aliphatic and aromatic 
series. Thus, ethylurethane exerts a hypnotic action, whereas 
ethyl paminobenzoate acts as an anesthetic. Further, hydrazine 
is poisonous, as also is p-phenylenediamine. Aliphatic diamines, 
such as putrescine and cadaverine, are, however, physiologically 
inert, and the conclusion is drawn that the same holds for 
1 : 4-diaminocyclohexane. Be Was Be 


Preparation of Picryl Chloride by Nitration of 4-Chloro- 
1 :3-dinitrobenzene. Percy Farapay FRANKLAND and FREpERIC 
Horace Garner (J. Soc. Chem. Ind., 1920, 39, 257—-260r).—For 
the preparation of picryl chloride from chlorodinitrobenzene, it is 
recommended to use 100 grams of chlorodinitrobenzene, 750 grams 
of 100% sulphuric acid, and 125 grams of 90% nitric acid, the 
nitration being conducted at 130° for twelve hours. If 96% 
sulphuric acid is used, the amount must be doubled and the amount 
of nitric acid increased to 175 grams. A portion of the chloro- 
dinitrobenzene is oxidised, the ratio of the amount of nitric acid 
used in nitration to the amount used in oxidation being 1:1°8. 

W. G. 
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Organic Molecular Compounds. IV. Addition of 
Alkyloxy- to the Nitro-group. M. Giva and A. Marcetiino 
(Gazzetta, 1920, 50, i, 341—359. Compare A., 1916, i, 205).—In 
order to ascertain if the property of forming more or less intensely 
coloured additive compounds with polynitro-derivatives exhibited 
by aromatic compounds containing a phenolic hydroxyl group 
persists when the hydroxyl] is etherified, the authors have itivesti- 
gated cryoscopically the binary systems formed by m-dinitro- 
benzene, 2:4-dinitrotoluene, 2:4:6-trinitrotoluene, and picric acid 
with B-naphthol methyl ether and the dimethyl ether of quinol. 

The results obtained show that 2:4:6-trinitrotoluene and picric 
acid, but not m-dinitrobenzene or 2:4-dinitrotoluene, form com- 
pounds with the ethers mentioned. With the exception of that 
formed from the dimethyl ether of quinol and picric acid, the 
nature of the additive compound does not depend on the number 
of alkyloxy-groups present. Further, the presence of the double 
ring in B-naphthol is without influence on the formation or non- 
formation of the additive compound, this observation being in 
agreement with Sudborough’s conclusion that, as regards the 
property of forming additive compounds, a condensed system of 
two or more benzene rings may be considered as a single ring (T., 
1916, 109, 1339). 

The molecular compounds which 2:4: 6-trinitrotoluene and picric 
acid form with f-naphthol methyl ether and the dimethyl ether 
of quinol show intense coloration varying from pale yellow to 
orange-yellow. As in certain similar cases, the colour of the com- 
pound is related to the auxochrome group, but for the formation 
of the compound and of the colour the presence of three nitro- 
groups in one of the two components is a necessary condition. 
Which of the three nitro-groups is added to the alkyloxy-group 
has not yet been established, but from Wertier’s conception that 
mutual saturation of the secondary valencies of the chromophore 
and auxochrome groups must be assumed in the molecular com- 
pounds (A., 1910, i, 20), it seems probable that the additive com- 
pounds now described are formed by means of the valencies 
between the characteristic functional groupings; the influence of 
the aromatic nucleus must not, however, be overlooked. These 
results are discussed in relation to those obtained by Giua and 
Cherchi (this vol., i, 303). 

The system m-dinitrobenzene:f-naphthol methyl ether forms 
a single eutectic, m. p. about 42°, containing 50% by weight of 
the nitrocompound. 2:4-Dinitrotoluene: B-naphthol methyl 
ether, one eutectic, m. p. about 34°, 57% of nitro-compound. 
2:4:6-Trinitrotoluene : B-naphthol methyl ether forms a com- 
pound, m. p. about 73°, containing 1 mol. of each component; the 
eutectic between the compound and the trinitrotoluene has m. p. 
about 60°, and that between the compound and the ether m. p. 
58°. Picric acid (1 mol.) and 8-naphthol methyl ether (1 mol.) 
form a compound, m. p. about 114°, the eutectics between this 
compound and the picric acid and ether melting at 99° and 67°4° 

cc*¥2 
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respectively. m-Dinitrobeuzene:dimethyl ether of quinol gives 
a single eutectic, m. p. about 30°, at a concentration of 50%. 
2:4-Dinitrotoluene : dimethyl ether of quinol forms one eutectic, 
m. p. about 30°, at a concentration of 50%. 2:4:6-Trinitro 
toluene (1 mol.) and the dimethyl ether of quinol (1 mol.) form a 
compound, m. p. 43°3°, the eutectics between this compound and 
the nitro-compound and ether melting at 42°2° and about 38° 
respectively. Picric acid (2 mols.) and the dimethyl ether of 
quinol (3 mols.) form a compound which has an indistinct melting 
point and dissociates on melting. m-Dinitrobenzene (1 mol.) 
and f-naphthol (1 mol.) give a compound, m. p. about 62° 
(dissociating). 2:4-Dinitrotoluene (1 mol.) and #-naphthol 
(1 mol.) form a compound, m. p. 76°6°, the eutectics between this 
compound and the components melting at about 59° and about 
74° respectively. 2:4:6-Trinitrotoluene (1 mol.) and 8-naphthol 
(1 mol.) give a compound, m. p. 109-4°, the eutectics between this 
compound and the components melting at 73°5° and 97°5° 
respectively. 

The fused mixtures of the nitro-compounds examined with the 
ethers of B-naphthol and quinol and with 8-naphthol are all more 
or less intense yellowish-red. Only for the systems in which a 
single eutectic appears are the mixtures pale yellow in the hot and 
almost colourless when cold. ZT. LP. 


4-Nitro-o-toluenesulphonic Acid. 8S. V. Hinrixxa (Can. Pat. 
200291).—This acid is prepared by sulphonating p-cymene to its 


o-sulphonic acid and treating the sulphonation mixture at 40—60° 
with nitric and sulphuric acids; the isopropyl group is thus 
replaced by the nitro-group. CHEMICAL ABSTRACTS. 


Condensation of Salicylaldehyde and Thymol. Synthesis 
of o-Hydroxyphenyldithymylmethane. [F. Lavitta Ltiorens 
(Anal. Fis. Quim., 1920, 18, 139—147).—The object of the 
investigation is to prepare triarylmethanes with a hydroxyl group 
on each benzene nucleus, and to study their physicochemical proper- 
ties. The first of these compounds to be prepared is o-hydroxy- 
phenyldithymylmethane, OH+C,HyCH(C,H,MePr4-OH),,  colour- 
less, oblique prisms containing 1EtOH, m. p. 185°, from salicyl- 
aldehyde and thymol in presence of a small quantity of sulphuric 
acid. The triacetyl and tribenzoyl derivatives and the trimethyl 
and triethyl ethers are described; the last three compounds have 
m. p. 126—127°, 137—-138°, and 77—78° respectively. A tribromo- 
derivative, C.,H,,0,Br,, m. p. 170°, is obtained in acetic acid 
solution. The corresponding ¢ri-iodo-compound has m. p. 111°. 
The trisodium salt, C,,H.,0,Na3, crystals, is decomposed slightly 
by carbon dioxide. Amorphous precipitates are obtained: with 
lead salts, light yellow; copper salts, bluish-green ; and ferric salts, 
yellowish-brown. W. R. S. 


Molecular Compounds of Sulphur Dioxide with Amines. 
A. Korezynskt and M. Gtersockxa (Gazzetta, 1920, 50, 1, 
378—387).—The following compounds of sulphur dioxide with 
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amines have been prepared: with ptoluidine, C,H,-NH,,S0,, 
canary-yellow; a-naphthylamine, C,,H;-NH,,SO,, orange-yellow ; 
p-chloroaniline, C,H,Cl-NH,,SO,, canary-yellow; p-bromoaniline, 
C,H,Br-NH,,0°5SO, and C,H,Br-NH,,SO,, canary-yellow; 3:5-di- 
chloroaniline, C,H sCl,* NH,,SO,; 2:4-dichloroaniline, 

C,H,Cl,-NH,,80,, 
canary-yellow ; 3 :5-dibromoaniline, C;H,Br,"NH,,80,, canary- 
yellow; p-nitrosodiethylaniline, C,H,,0,N>,280, ; diphenylamine, 
C,.H,,;N,0°5SO,, orange; a-naphthaquinoline, liquid compound ; 
y-chloroquinaldine, C,,H,NCI1,1-5SO,; aminoazobenzene, 

C,.H,,N3,80, ; 

dimethylaminoazobenzene, C,H,*N.*C,H,-NMe,,0°5SO,; dimethyl- 
aminoazobenzoic acid, CO,H: C,H, -N,*C,H,NMe,,80,;  thiocarb- 
amide, CH,N.S,0°5S0,, colourless ; ethyl p-aminobenzoate, 

C,H,,0, N, 0-5S0,, 
canary-yellow; o-aminocinnamic acid, C,H,O,N,SO,, pale yellow; 
2: 4-tolylenediamine, C-;H,,N.,SO,, canary-yellow; pnitro-m- 
phenylenediamine, C,H,;O,N,,0°5S80,, yellow ; benzidine, 

CygHj2No,280y, 
canary-yellow; 1:3-diaminoazobenzene, C,.H,.N,,0°5SO,;_ tetra- 
methyldiaminotriphenylmethane, C,,H.,N>,2°5SO,; —leucaniline, 
Cs,H,,N,,380., pale yellow; pleucaniline, C,,H,N.,1-580,, pale 
yellow ; rosaniline, C,,,H,,ON,.1°5SO, ; pararosaniline, 

C,9H,,ONs. SO, ; : 
dimethylaminoacetanilide, C,,H,-ON,,SO., canary-yellow; hexa- 
methylenetetramine absorbs 36°6—37°8% SO., giving a colourless 
product of no definite molecular composition ; caffeine, 

C.H,,0.N,,0°580., 
colourless; strychnine, C.,H..O.N..280., pale yellow; brucine, 
C..H.,0, N,,380,, yellow; morphine, C,,H,,0O.N,1°5S0,, canary- 
yellow; quinine, C.,H.,O.N..SO., lemon-yellow; papaverine, 
C.,,H,,0,N.SO., straw-vellow ; veratrine. C39H490,N,2-580,, yellow ; 
hematin, CyoH0,N,;Fe.2°580,; atropine, cocaine, and narcotine 
form liquid additive compounds with sulphur dioxide, and no 
additive compounds are given by o-, m-, and pnitroanilines, 
2:4- and 3:5-dinitroanilines, trinitroaniline, 6-halogeno-2 : 4-di- 
nitroanilines, p-nitrosoaniline, trihalogenated anilines, m- and 
pnitrodimethylanilines, azobenzene, benzeneazonaphthyl ethyl 
ether, dimethylaminoazonitrobenzoic acid, carbamide, acetamide, 
benzamide, asparagine, thiocarbazide, acetanilide, acetophenetidide, 
a-aminopropionic acid, a-aminoisohexoic acid, aminobenzoic acids, 
sulphanilic acid and its sodium salt, propyl p-aminobenzoate, 
m- and p-aminocinnamic acid, o-. m-, and »aminophenols, p-chloro- 
0-aminophenol, ethyl »-amino-m-hydroxybenzoate, methyl m-amino- 
p-hydroxybenzoate, carbazole, p-benzoquinone, distyry] ketone, 
theobromine, and hemin. 

When kept in a desiccator. the above additive compounds lose 
sulphur dioxide; measurements of the pressures developed in this 
way are now being made. 

The following ‘general conclusions are drawn from the results 
obtained. Sulphur dioxide unites equally with primary, secondary, 
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and tertiary amines. Colourless amines containing an aromatic 
nucleus yield yellow additive compounds, whilst those free from 
such nucleus give colourless compounds. The appearance of the 
colour indicates the formation of secondary compounds, which are 
produced by virtue of the secondary valencies of the nitrogen atom. 
The action of such secondary valencies is diminished or entirely 
removed by the presence of negative substituents in the molecule, 
the influence of a nitro- or hydroxyl group being greater than that 
of a halogen atom. No direct dependence exists between the 
number of amino-groups and the number of molecules united with 
SO,. In compounds of complicated structure, such as the alkaloids, 
the number of molecules united with SO, is mostly greater than 
the number of nitrogen atoms. 

When thoroughly dried reagents are used, carbon dioxide and 
hydrogen sulphide do not form additive compounds with ptoluidine, 
a-naphthylamine, a-naphthaquinoline, brucine, hemin, or hematin. 
Similar failure to form compounds, even with ferrous sulphate and 


ferrous ammonium sulphate, is exhibited by nitric oxide. 
a. mM. 2. 


Syntheses of s-Xylidine. Hersert L. Hatier, Enuior Q. 
Apams, and Epcar T. Wuerry (J. Amer. Chem. Soc., 1920, 42, 
1840—1842).—s-Xylidine may be prepared from mesitylene by 
passage through mesitylenic acid and its amide, the latter being 
converted into the amine by Hofmann’s reaction. A more satis- 
factory process is a modification of that of Willgerodt and 
Schmierer (A., 1905, i, 425), starting from m-4-xylidine. The 
authors find that, in this process, nitroacetylxylidide may be con- 
verted directly into nitroxylene by heating the xylidide for fifteen 
minutes with sulphuric acid (D 1°84), pouring the product into a 
mixture of ethyl alcohol and sulphuric acid, diazotising with 
sodium nitrite, and distilling the product with steam in the 
presence of copper powder. s-Xylidine has m. p. 139°6—140-2°, 
n, 1°45, n, 1°69 W. G. 


Separation of c-Aminophenyl-c-naphthylmethane into its 
Optical Antipodes. S. Brriineozz1 (Gazzetta, 1920, 50, ii, 
56—59).—This compound, obtained as the racemic modification (this 
vol., i, 480), may be separated into its enantiomorphous components 
by fractional crystallisation of the tartrates from alcoholic solution. 

d-a-A minophenyl-a-naphthylmethane hydrogen tartrate, 

C,,H,;N,C,H,O,, 
forms shining, white scales, m. p. 190—207° (decomp.). The free 
d-base, C,,H,,N, crystallises in white, translucent, triangular, or 
trapezoidal prisms, m. p. 81—82°, [a]}} +63°61°. The hydro 
chloride, C,,H,;N,HCI, forms silky, white needles, m. p. 275—280° 
(decomp.), [a]) —53-43°. 

l-a-A minophenyl-a-naphthylmethane hydrogen tartrate forms 
tufts of white needles, m. p. 195—-210° (decomp.). The free 1-base 
erystallises in white, translucent, triangular prisms, m. p. 81—82°, 
[a],, —63°38°. The hydrochloride forms silky, white needles, m. P. 
275—280°, [a],, +53°18°. 7. ot. F: 
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Amines. VIII. The Preparation of w-Aminoacetanilide. 
Artuur J. Hitt and Erwin B. Kesey (J. Amer. Chem. Soc., 
1920, 42, 1704—1711. Compare Dubsky and Granacher, A., 1918, 
i, 189).—To obtain a satisfactory yield of w-aminoacetanilide, the 
authors found it necessary to modify Majert’s process (D.R.-P. 
59121). The chloroacetanilide (550 grams) was added to 11 kilos. 
of 95% alcohol previously saturated with ammonia. The mixture 
was kept for five days at 20°, and then evaporated under diminished 
pressure to one-quarter of its volume. The liquid was poured into 
3°5 litres of water, and the oil which separated was filtered after 
it had solidified. Aminoacetanilide was obtained from the filtrate 
by evaporating it nearly to dryness, and then recrystallising the 
residual material from water. The oil which separated and then 
solidified, as described above, was iminodiacetanilide, 

(NHPh:-CO-CH,),NH. 
In some preparations, a small amount of ntrilotriacetanilde, 
(NHPh:CO-CH,),N, m. p. 238—239°, was isolated. 

The authors were unable to obtain satisfactory yields of amino- 
acetanilide by Majert’s process (D.R.-P. 59874) from aniline and 
ethyl aminoacetate hydrochloride. W. G. 


Preparation of ‘‘Cupferron.’’ D. R. Kasanor (J. Ind. Eng. 
Chem., 1920, 12, 799).—The yield of the intermediate substance, 
phenylhydroxylamine, in the preparation of “cupferron” (A., 
1911, ii, 939) depends on the quality of the zinc dust used to reduce 
the nitrobenzene, but consistently good yields may be obtained if 
the zinc dust is previously treated with 2% mercurous nitrate 
solution slightly acidified with nitric acid. Ww. Fw 


Crystallographic Properties of some Catechol Derivatives 
of Acids of Heavy Metals and their Salts. P.J. Brecer (Centr. 
Min., 1920, 129—142).—The compounds, the crystallographic 
properties of which are described in considerable detail, were 
prepared by Weinland and his collaborators (A., 1919, i, 442). 

Tricatechol arsenate [catechol semiarsenate], 

AsO(0°C,H,°OH).,4H,0, 
small, shining, colourless crystals of cubic habit, belonging to the 
rhombic, bipyramidal system, a:6:c=0°958:1:0°988. There are 
perfect cleavages parallel to the three pinacoid faces. Optic axial 
plane, {010}. The chromium salt, [AsO(O-C,H,°O),],H,Cr,12H,0, 
the cobalt salt, [AsO(O-C,H,°O),],H,Co,8H,0, and the correspond- 
ing nickel salt, all crystallise in the cubic system. The sodium salt 
of the nickel derivative, Ni(O-C,;H,*ONa),,12H,O, forms greenish- 
black, monoclinic, prismatic crystals, the axial ratios of which could 
not be completely determined; @a:b:c=1:19:1:%; 8B=102°5° 
approx. Ammonium catechol molybdate, 
OH-Mo0,°0-C,HyON 11,5 H,0, 

forms reddish-black prisms, rhombic bipyramidal, a:}:¢=0°5890: 
1:0°9105. The erystals, which sometimes show vicinal faces with 
complex indices, cleave perfectly parallel to {010} wae ae 
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Quinol. J. Mussner (Ff harm. Zentr.-h., 1920, 61, 454—455).— 
The statement found generally in literature that quinol reduces 
Fehling’s solution in the cold and silver nitrate only when heated 
is incorrect. Quinol reduces silver nitrate at the ordinary tempera- 
ture, with the separation of metallic silver; it at once changes the 
colour of Fehling’s solution to green, but a precipitate of cuprous 
oxide forms only after long contact or when the mixture is heated. 
The reactions are therefore of little use for distinguishing quinol 
from catechol. W. P.S. 


Amino-alcohols Derived from a-Anilino-y-dialkylaminoiso- 
propyl Alcohols. E. Fourneravu and J. Ranepo (Anal. Fis. Quim., 
1920, 18, 133—139).—The physiological effect of the replacement 
of a phenoxy- by an anilino-group in amino-alcohols derived from 
aniline and its homologues was investigated. The aromatic amine 
was made to react with epichlorohydrin, and the derivative thus 
obtained treated with dimethylamine or one of its homologues. 

The following substances are described: a-p-phenetidino-y-di- 
methylaminoisopropyl alcohol, 

EtO-C,H,-NH-CH,-CH(OH)-CH,°NMe,, 

b. p. 2129/14 mm., m. p. 79°; a-p-toluidino-y-dimethylaminoiso- 
propyl alcohol, C;H,Me-NH-CH,°CH(OH)-CH,*NMe,, b. p. 190°/ 
12 mm., m. p. 72°; a-methylanilino-y-dimethylaminoisopropyl 
alcohol, NMePh:CH,*CH(OH)-CH,-NMe, b. p. 168°/14 mm.; 
a-anilino-y-dimethylaminoisopropyl alcohol, b. p. 195°/21 mm., 
m. p. 84°; a-ethylanilino-y-dimethylaminoisopropyl alcohol, b. p. 
195°/15 mm.; a-m-nitroanilino-y-dimethylaminoisopropyl alcohol, 
m. p. 95°; and a-oanisidino-y-dimethylaminoisopropyl alcohol, 
b. p. 198—200°/30 mm. 

The anesthetic action of benzoylmethylanilinodimethylamino- 
isopropyl alcohol hydrochloride is slower than that of stovaine; 
total anesthesia is obtained in twenty minutes with WV /50-solutions, 
and in seventeen minutes with W/25-solutions; WV /25-stovaine 
solutions, on the other hand, act in four to five minutes. 


W. R. S. 


The Hydrobenzoin Transposition. Influence of the 
Nature of the Reagent. M. Tirrenrau and A. Orixnorr (Compt. 
rend., 1920, 171, 400—402. Compare Tiffeneau and Dorlencourt, 
A., 1906, i, 724; Orékhoff, A., 1919, i, 272).—With the exception of 
aBf-triphenylethanediol, which is really an aryl hydrobenzoin, the 
dehydration of the alkylhydrobenzoins may take place in several 
different ways, depending on the concentration of the sulphuric 
acid used and the nature of the alkyl group. 

Thus, with dilute sulphuric acid, a-diphenylbutane-af-diol 
yields aa-diphenylbutaldehyde, but with concentrated sulphuric 
acid it gives ethyldeoxybenzoin and diphenylmethyl ethyl ketone. 
a8-Diphenylpropane-af-diol, on the other hand, only yields methyl- 
deoxybenzoin with concentrated sulphuric acid. W. G. 
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The Hydrobenzoin Transposition. Influence of the 
p-Methoxyl Substitution on the Dehydration of Triaryl- 
ethanediols. A. OrikHorr and M. Tirrengau (Compt. rend., 1920, 
171, 473—476).—-Under the influence of the same dehydrating 
agent, the triarylethanediols undergo change with or without mole- 
cular transposition. When the secondary alcohol group is attached 
to the same carbon atom as a phenyl group, there is no transposi- 
tion, a ketone being formed. If the phenyl group is replaced by an 
anisyl group, there is transposition, with the formation sometimes 
of a single compound, a triarylacetaldehyde, the anisyl group 
migrating, sometimes with the formation of two compounds, the 
aldehyde and a ketone, in which case the pheny! group migrates. 
These reactions, simple and mixed, depend on the position of the 
hydroxyl group eliminated, and the stability of the hydroxyl groups 
appears to depend on the nature of the substituent groups. Thus 
a8-dianisyl-a-phenylethanediol yields pp/-dimethoxytriphenylacet- 
aldehyde, (C,H,;OMe),CPh°CHO, whilst aa-diphenyl-8-anisyl- 
ethanediol yields p-methoxytriphenylacetaldehyde, 

OMe:C,H,°CPh,-CHO, 
and phenyl »methoxydiphenylmethy]l ketone, 
OMe-C,H,-CHPh:COPh. 

W. @. 


Preparation of Mercury Compounds of Sulphophenol- 
carboxylic Acids and their Homologues which yield 


Colloidal Solutions with Water. Saccnarin-Faprik AKTIEN- 
CESELLSCHAFT vorM. FauLperc List & Co. (D.R.-P. 321700; from 
Chem. Zentr., 1920, iv, 292).—(i) The mercuration of the sulpho- 
carboxylic acids is effected in acid solution. (ii) The solutions of 
sulphophenolearboxylic acids or their homologues are warmed or 
allowed to remain in contact with solutions of mercury salts, or the 
aqueous solutions of the sulphocarboxylic acids are similarly treated 
with an amount of mercuric oxide insufficient for the saturation of 
the three acidic groups (less than 1:5 molecules of oxide for each 
molecule of sulphophenolearboxylic acid). Alternatively, the 
mercury compounds of the sulphophenolcarboxylic acids, which are 
sparingly soluble or insoluble in water, are warmed with acids or 
mixtures or compounds containing mercury and salicylic acid, or 
its homologues are treated at the ordinary or elevated temperature 
with concentrated sulphuric acid, and subsequently with a dilute 
acid. Mercurisulphosalicylic acid (from 5-sulphosalicylic acid) and 
mercurisul pho-m-cresotic acid form colourless crystals, very 
sparingly soluble in organic media, readily soluble in water to 
colloidal, viscous solutions. H. W. 


Reduction of o-Benzoicsulphinide [‘‘Saccharin'"’]. F. 
GianrormacGio (Gazzetta, 1920, 50, i, 327—340).—Previous 
investigations on reduction by means of amyl alcohol and sodium 
have been confined more especially to ophenolcarboxylic acids, 
with which the benzene nucleus undergoes rupture between the 
hydroxyl and carboxyl groups, acids of the pimelic acid series 
being produced, and to m-phenolearboxylic and o- and pamino- 
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benzoic acids, which are reduced without rupture of the benzene 
ring. 
In the reduction of o-benzoicsulphinide by means of sodium 
and amyl alcohol, the nascent hydrogen formed eliminates the 
imino-group as ammonia, and also detaches the sulphonic group, 
which, after acidification, is liberated as sulphur dioxide; the final 
product of the reaction is hexahydrobenzoic acid, osulphobenzoic 
acid being probably formed as an intermediate product. 

Of the various secondary products formed in reductions by means 
of sodium and amy] alcohol, owing to reactions between the alcohol 
and its sodium derivative (compare Einhorn and Lumsden, A., 
1896, i, 45; Guerbet, A., 1899, i, 472), the author has identified 
only valeric acid. 

A basic compound, which distils in a current of steam, is also 
formed in small proportion during the reduction of o-benzoic- 
sulphinide, and is to be investigated further. a: Be 


Action of Acetic Anhydride on o-Naphthylpropiolic Acid. 
Byron L. West (J. Amer. Chem. Soc., 1920, 42, 1656—1669).— 
When heated with potassium cyanide, sodium naphthalenec- 
sulphonate gave a-naphthonitrile, from which a-naphthoamide was 
prepared. The latter, when reduced in alcoholic hydrochloric acid 
with sodium amalgam, gave a-naphthylmethyl alcohol, which was 
readily oxidised to a-naphthaldehyde. This aldehyde, when treated 
with malonic acid in the presence of alcoholic ammonia and sub- 
sequent addition of acid, gave a mixture of two acids, which, on 
heating, yielded a-naphthylacrylic acid, m. p. 207°5°, giving an 
ethyl ester. On bromination, the ester gave eihyl aB-dibromo- 
B-1-naphthylpromionate, C,,H;CHBr-CHBr-CO,Et, which, with 
alcoholic potassium hydroxide, yielded a-naphthylpropiolie acid, 
C,)H,"CiC-CO,H, m. p. 134—135°, giving a potassiwm salt. 

When heated with acetic anhydride, a-naphthylpropiolic acid 
yielded 8-a-naphthylphenanthrene-6 :7-dicarboxylic anhydride, m. p. 
207—-209° (compare Michael and Bucher, A., 1898, i, 256), from 
which a very insoluble sodium salt was prepared. The anhydride 
gave Baeyer’s phthalein reaction and fluorescein test. W. G. 


Preparation and Properties of Cellulose Phthalate. H. A. 
Levey (J. Ind. Eng. Chem., 1920, 12, 743—744).—Cellulose 
phthalate, C,H,O,,8C,H,,0;,4H,O, was prepared by heating cotton 
cellulose (previously converted into “hydrocellulose” by treatment 
with a solution of chlorine in glacial acetic acid) for twenty-four 
hours at 70° with phthalic anhydride and zinc chloride in the 
minimum quantity of ethyl phthalate (or acetic acid), washing the 
resulting ester, and drying it not above 70° in a vacuum. The 
cellulose phthalate thus obtained was insoluble in alcohol, ether, 
acetic acid, ethyl phthalate, and other ordinary solvents. The 
presence of zinc chloride or other condensing agent is essential for 
the esterification. Phthalic anhydride does not displace the acetate 
radicle from cellulose acetate or the nitrate radicle from cellulose 
nitrate, even when the zinc chloride is replaced by — acid. 


A. M. 
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Catalytic Hydrogenation of Cholesterol and Chole- 
sterylene. F. F. Norp (Biochem. Zeitsch., 1919, 99, 261—267).— 
Cholesterol in acetone solution was reduced by hydrogen in the 
presence of colloidal palladium until no more of the gas was 
absorbed. The dihydrocholesterol, C.,H,,O, produced, m. p. 1419, 
formed an acetyl derivative, m. p. 110°. Cholesterylene was 
hydrogenised in the same way, and yielded cholestane, b. p. 
269—271°/12 mm., [a]}} + 43°32°. 8. 8. Z 

Action of Alcoholic Sodium Acetate Solution on 
Cholesterol Dibromide. A. Winpaus and H. Livers (Zeitsch. 
physiol. Chem., 1920, 109, 183—-185).—The authors have prepared 
the so-called metacholesterol described by Lifschiitz (A., 1919, 
i, 591), and find that: (1) it yields ordinary cholesterol dibromide, 
reduction of which gives cholesterol, m. p. 146°; (2) its melting 
point is raised from 141—142° to 145° by repeated crystallisation 
from methyl alcohol; (3) the zsobutyrate and acetate are identical 
with those prepared from cholesterol. The conclusion is drawn 
that “metacholesterol” consists principally of ordinary cholesterol. 

2. H. P. 


Isomerism in the Series of Aromatic a-Ketonic Acids. 
H. Gauir and R. Weick (Compt. rend., 1920, 171, 395—398).— 
It has previously been shown (this vol., i, 485) that ethyl phenyl- 
pyruvate can be obtained in two isomeric forms, a-, m. p. 51°, and 
B-, b. p. 149°/15 mm. A third isomeride, y-, m. p. 79°, has now 
been obtained by the action of sodium acetate on the B-isomeride. 
The constitutions assigned to these three isomerides are: 

H-C-Ph Ph:C-H , me 

HO-C-CO,Et  Ho-G-co,Et CHP h"CO°CO, Et 

a. B. y: 
It is shown that the a- and f-isomerides, when brominated in 
carbon disulphide solution at —15°, give a dibromo-derivative, 
CHPhBr-CBr(OH)-CO,Et, m. p. 55—60°, which decomposes very 
rapidly at the ordinary temperature, losing hydrogen bromide and 
giving the compound, CHPhBr-CO-CO,Et, b. p. 184°/20 mm. 
The y-isomeride is only brominated in boiling carbon disulphide, 
and gives ethyl B-bromo-a-keto-B-phenyl-y-benzylbutyrolactone-y- 

O—C(CO,Et)-CH,Ph . 

, m. p. 151°. 


carboxylate, CO <co-OPhBr 


The a- and y-esters are converted into the B-ester by slow dis- 
tillation under reduced pressure. The f- and y-esters are con- 
verted into the a-ester by shaking in ethereal solution with sodium 
carbonate, whilst the B-ester is converted into the y-ester, as 
described above. W. G. 


Preparation of Aldehydes and Ketones. Cari Harries 
(D.R.-P. 321567; from Chem. Zentr., 1920, iv, 292).—Ozonides 
are treated with reducing agents, particularly with potassium 
ferrocyanide, in the presence or absence of acids, whereby the 
formation of resins is considerably restricted. The solution of 
isoeugenol ozonide in ethyl acetate gives vanillin in 95% yield. 
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n-Oleic acid ozonide gives nonaldehyde. The ozonides from tar 
oil, gas oil, and the unsaturated oils, obtained by chlorination of 
crude paraffin and elimination of hydrogen chloride, yield mainly 
aldehydes in addition to ketones and small amounts of acids. 

H. W. 


Manufacture of Protocatechualdehyde. ConFrEcTIONERY 
INGREDIENTS, LtTp., Francrs Epwarp MatrHews, ALBERT 
TuEopore Kinc, and Tuomas Kane (Brit. Pat. 145871).—The 
acid chloride of any suitable acyl derivative of protocatechuic acid, 
such as the diacetate, dibenzoate, carbonate, or di-ptoluene 
sulphonate, or of the dibenzyl ether of protocatechuic acid, is 
reduced to the corresponding derivative of protocatechualdehyde 
by treatment in an inert solvent at boiling temperature with 
hydrogen in presence of a hydrogenating catalyst, such as palladium 
or nickel. When the evolution of hydrogen chloride ceases, the 
reduction product is hydrolysed and protocatechualdehyde isolated 
as its bisulphite compound in the usual way. G. F. M. 


Perfumes from Perillaldehyde. S. Furukawa (Jap. Pat. 
35332).—An alcoholic solution of the aldehyde (150 grams in 
500 c.c.) is heated for two hours on the water-bath with hydroxy]l- 
amine hydrochloride (70 grams) and sodium hydrogen carbonate 
(100 grams). The resulting oxime, m. p. 102°, is two thousand 
times as sweet as sucrose; it is easily converted into perillonitrile, 
b. p. 116—118°/11 mm., D® 0-94—0°949, which is two hundred 
times as sweet as sucrose, and is suitable as an ingredient of tooth- 
powders or perfumes. CuemicaL ABSTRACTS. 


The Isomerism of the Oximes. IX. 2: 4-Dinitrobenz- 
aldoxime and Bromo-substituted Hydroxy- and Methoxy- 
benzaldoximes. Vera Wentworth and Oscar Liste Brapy (T., 
1920, 117, 1040—1045). 


Unsaturated Compounds in Organic Chemistry. II. 
Constitution of Succinylsuccinic .Ester. M. Giva (Gazzetta, 
1920, 50, i, 387—393).—The action of phenylhydrazine and of 
as-phenylmethylhydrazine on ethyl succinylsuccinate has been 
investigated (compare Knorr and Biilow, A., 1884, 1380; von 
Baeyer, Jay, and Jackson, A., 1891, 1486; von Baeyer and von 
Briining, A., 1891, 1486; Kijner, A., 1894, i, 67). 

The action of phenylhydrazine (1 mol.) on ethyl succinyl- 
succinate (1 mol.) in alcoholic solution and in presence of acetic 
acid yields (1), as principal product, the compound, 


HO H, HO H 


ar 
COLE eo,kt or 


H or 
ve cone < _ 7 <CO,Et 
H, N:NPh H N:NPh 
which crystallises in carmine-red, prismatic needles, m. p. 142°, 
dissolves in sulphuric acid to a colourless solution, and is only 
slowly attacked by boiling concentrated alkali solution. Reduction 
of this compound by means of sodium and alcohol yields a violet 
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compound, which does not melt at 240° and dissolves in alkali 
solution with yellow coloration. (2) Ethyl benzenedihydrazodi- 
hydroterephthalate, m. p. 204—205° (compare Knorr, loc. cit.; 
von Baeyer, loc. cit.). The latter and its isomeride, m. p. 166°, 
form the principal products of the reaction when 2 mols. of phenyl- 
hydrazine are taken per 1 mol. of the succinylsuccinic ester. 
Whatever the proportions between the reacting compounds, the 
reaction yields always a viscous, tar-like resin, which partly 
decomposes, with formation of aniline, when distilled under a 
pressure of 52 mm. 

The action of as-phenylmethylhydrazine on ethyl succiny]- 
succinate in alcoholic solution containing acetic acid yields the 
compound, 


H. 00,Et CO,Et 


\ . 
 \iN-NMePh H, ‘\NH-NMePh 
Oo la or, more probably, HO H, or 
Fa \Z 


GO, Et 
H/ \coO,Et . 
Hy. CO,Et 
= 


which crystallises in golden-yellow needles, m. p. 135—136°, and 
dissolves in concentrated sulphuric acid, giving a reddish-yellow 
solution. fe fe 


Manufacture of Aromatic Alkylamino-compounds [Alkyl- 
aminoanthraquinones]. Freprerick WILLIAM ATack and WALTER 
Norman Haworrn (Brit. Pat. 147964).—The aminoanthraquin- 
ones are alkylated by treatment with an alkyl sulphate in solution 
in a neutral medium of high boiling point, such as nitrobenzene 
or tetrachloroethane, in presence of a mild alkali, such as sodium 
carbonate. Thus 20 parts of 1-aminoanthraquinone may be dis- 
solved in 216 parts of nitrobenzene and 20 parts of sodium 
carbonate added, the mixture being heated to boiling under a 
reflux condenser, while 174 parts of methyl sulphate are added 
during the space of two hours. A yield of 87% of 1-methylamino- 
anthraquinone is obtained. When 5 parts of 2-aminoanthraquin- 
one are similarly treated with 6 parts of methyl sulphate, 
2-dimethylaminoanthraquinone is the chief product. G. F. M. 


Rhinanthocyanin. <A. Nestier (Ber. deut. bot, Ges., 1920, 38, 
117—121).—When rhinanthin is extracted from the seeds of 
Alectorolophus hirsutus by means of 70% alcohol containing 5% of 
hydrochloric acid, the glucoside is gradually hydrolysed by the acid 
into a blue colouring matter, rhinanthocyanin, and a sugar. This 
hydrolysis may be effected also, although less rapidly, by sulphuric, 
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oxalic, citric, lactic, or acetic acid, and the production of the 
so-called blue (mostly dark brownish-violet) bread is due to con- 
tamination of the flour with the meal of seeds containing rhinanthin 
and hydrolysis of the latter by means of the lactic acid formed 
during the fermentation. In the course of a few hours or days, 
the blue rhinanthocyanin solution becomes colourless and deposits 
blue or green granules, which sometimes retain their colour for 
many weeks, ol sometimes turn brown. Rhinanthocyanin imparts 
a blue or green coloration to chloroform, but does not dissolve 
therein ; the colour is due to the presence of granules, 0°7—1 » in 
size, and of droplets of 2°5—7p, and is removable by ultra- 
filtration. 2 ee Ee 


Chitin and Chitin Derivatives of Animal and Plant Origin. 
O. ScumiepeBerc (Arch. expt. Path. Pharm., 1920, 87, 74—86). 
—Chitin was prepared by dissolving moulds, previously freed from 
cellulose, in concentrated hydrochloric acid and filtering; the chitin 
was then precipitated from the filtrate by the addition of water 
and washed until free from chloride. From the elementary 
analysis, the formula C,,H;,0,.N, was calculated, which suggests 
that the chitin lost one acetyl group in the treatment with hydro- 
chloric acid. It seems to resemble chitin of animal origin, with 
the exception that it is less resistant to the action of acids and 
alkalis. A compound resembling Winterstein’s paradextran 
was prepared by the author from mould cellulose. The work of 
previous investigators on chitin is reviewed. S. S. Z. 


Transformations of Anemonin by Acids and Alkalis. VI. 
Y. Asanina and A. Fusita (J. Pharm. Soc. Japan, 1920, No. 461. 
Compare A., 1892, i, 241; 1896, i, 623; 1899, i, 930; 1914, i, 561; 
1915, i, 1067; 1916, i, 401; this vol., i, 70, 321, 493)—Having 
settled the constitution of anemonin (I) by synthesis (this vol., 
i, 493), the authors now explain its transformations. Cold 
sulphuric acid is without action; the hot, dilute acid changes it to 
anemoninic acid (VI). Cold concentrated hydriodic acid dissolves 
the substance, and, on keeping, anemonolic acid (III) separates 
quantitatively, probably after intermediate formation of dihydro- 
anemonin (II). 


CH,:C-CH:CH CH,:0:CH-CH, 
I I \ | 
| o—CO | O—CO CH,:CO-CH,-CH,-CO,H 
—> | a 
| 0—co o—co Cl,-CO-CH,°CH,°CO,H 
VA | ad \ 
CH,-C-CH:CH CH,:C:CH-CH, 
(I.) (II.) (III.) 


When warmed with methylsulphuric acid, anemonin yields the 
methyl ester, C,.H,,0;, m. p. 62°, of furan-2-propionic-5-acrylic 
acid, m. p. 179°. This acid is reduced by sodium amalgam to 
furan-2 :5-dipropionic acid, which is also formed by prolonged heat- 
ing of anemonolic acid above its melting point. The authors can- 
not confirm the higher melting point of furan-2-propionic-5-acryli¢ 
acid given by Cooper and Nuttall (T., 1914, 105, 2218). 
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Concentrated potassium carbonate solution changes anemonin 
into anemoninic acid (VI), which can be isolated in a 10% yield as 
crystals of the a-variety, m. p. 117°. This is readily transformed 
by concentrated hydrochloric acid at 60° to the B-variety, m. p. 
189°. The two forms are probably cis-trans-modifications. Both 
yield with ammonia an impure pyrrole derivative. The f-acid 
yields with concentrated sulphuric acid and methyl alcohol its 
own methyl ester, m. p. 128°, together with that of furan-2- 
propionic-5-acrylic acid (above). Anemoninic acid is oxidised by 
permanganate to acetonediacetic (y-ketopimelic) acid. The form- 
ation of anemoninic acid (VI) from anemonin is represented as 
follows; IV and V are hypothetical : 


CH,°C(OH)-CH:CH°CO,H ia *CO-CH:CH:CO,H 


i | 0-90 —> o—-to — 
—_> . ‘ v 
OBy CS on :6H CH, ‘CH<on:dn 
(IV.) (V.) 
CH,*CO-CH:CH-CO,H 


anemonin 


CH,°CO-CH,*CH,-CO,H 
(VL) 


Sodium and 98% alcohol transform anemonin into a-anemonic 
acid (IX), m. p. 120°, which is changed by heating with concen- 
trated hydrochloric acid to the stereoisomeric 8-variety, m. p. 210°. 
Both are reduced catalytically to the same tetrahydroanemonic 
acid (VIII), m. p. 135°. Anemonolic acid (III) is transformed by 
alcoholic potassium hydroxide at the ordinary temperature to 
anhydroanemonolic acid (VII), CygHj0O;, m. p. 129°, yielding a 
semicarbazone, m. p. 208°. This acid combines with one molecule 
of hydrogen catalytically, and is then found to be identical with 
tetrahydroanemonic acid (VIII), formed by reduction of anemonic 
acid, whence the constitution IX is deduced for the latter. Its 
formation from anemonin by sodium ethoxide is attributed to the 
intermediate formation of anemoninic acid (VI), although the 
latter itself could not be converted into anemonic acid. 


CH,-CO-CH,°CH,"CO,H CH,--—U:CH,°CH,:CO,H 
| —-_—i! . a 
CH,CO-CH,-CH,*CO,H CH,*CO*C-CH,:CO,H 
(III.) (VIL) 
Aut 
CH,——-CH-CH, CH, -CO,H = 
0. 2 2 2 +, NaOEt 
CH,-CO-CH-CH,-CO,H anemonin “~~ 
(VIII.) 
4 
+ catatonia 
_ — | tm 
CH,*CO-CH,°CH,°C0,H CH,-CO-C-CH,°CO,H 
(VI.) (IX ) 


G. 
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Nature of the Red Dye of, Crustacee. J. Verne (Compt. 
rend. Soc. Biol., 1920, 83, 963—964; from Chem. Zentr., 1920, 
iii, 259).—The red dye of crustacee behaves in the same manner as 
carotin towards solvents. The latter also yields a violet-brown 
additive compound with iodine and a blue coloration with sulphuric 
acid. The absorption bands of both dyes are similar. The dye of 
the crustacee is a compound with carbon and hydrogen in the 
ratio 5:7, and, according to ebullioscopic determinations, has the 
empirical formula Cy H,,. H. W. 


A Comparative Study in the Xanthone Series. I. 
Surenpra Natu Duar (T., 1920, 117, 1053—1070). 


Preparation of Derivatives of Hydrastinine. Kari W. 
RosenmunD (D.R.-P. 320480; from Chem. Zentr., 1920, iv, 223). 
—The process depends on (i) the treatment of methylenedioxy- 
phenylisopropylamine with formaldehyde or substances which yield 
formaldehyde and catalytically active agents, and oxidation of the 
condensation product thus formed; (ii) the condensation of 
methylenedioxyphenylisopropylamine with formaldehyde or sub- 
stances which yield formaldehyde, transformation of the alkylidene- 
amine thus produced with the aid of active catalysts, alkylation, 
and oxidation of the substance so formed; (iii) the use of iodine 
as oxidising agent. 6:7-Methylenedioxy-3-methyltetrahydroiso- 
quinoline, m. p. 65—67°, is obtained by heating the oily product 
of the action of calculated quantities of methylenedioxyphenyliso- 
propylamine and formaldehyde with hydrochloric acid (25%) at 
100°. The base is converted by methyl iodide into 3-methy/- 
dihydrohydrastinme hydriodide, m. p. 240°; the free base has 
m. p. 86°, whilst the hydrochloride has m. p. 230°. The hydro- 
chloride is directly obtained when methylenedioxyphenylisopropy!- 
amine hydrochloride (1 part) and commercial formaldehyde solu- 
tion (2 parts) are heated for three hours at 130—135°. 3-Methyl- 
dihydrohydrastinine is converted by iodine and potassium acetate 
in alcoholic solution into 3-methylhydrastinine hydriodide, m. p. 
207° (base, m. p. 103—104°). The dichromate, obtained by the 
action of potassium dichromate and sulphuric acid on an aqueous 
solution of 3-methyldihydrohydrastinine hydrochloride, is oily. 
3-Methyl-N-ethyldihydronorhydrastinine hydriodide separates on 
boiling a solution of 3-methyldihydronorhydrastinine in benzene, 
and is oxidised to 3-methyl-N-ethylnorhydrastinine (hydriodide, 
yellow crystals, m. p. 210°). The products are less toxic than 
hydrastinine. H. W. 


Preparation of Tropinonecarboxylic Esters. R. Wittstirrer 
(D.R.-P. 302401 ; from Chem. Zentr., 1920, iv, 42-_43).—N-Methy]- 
pyrrolidinediacetic esters are treated with an alkali metal or other 
condensing agent. The initial material for the synthesis 
succinyldiacetic ester, which is transformed by methylamine 
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acetic acid solution, for example, into the corresponding V-methy]l- 
pyrrolediacetic ester; the latter is reduced by hydrogen in the 
presence of platinum in acetic acid solution to N-methyl- 
pyrrolidinediacetic ester. The diethyl ester is a colourless, mobile 
oil with an alkaline reaction, b. p. 162°5°/9 mm., whilst the methyl 
ester has b. p. 155°5°/12 mm. The WN-methylpyrrolidinediacetic 
esters lose alcohol under the influence of sodium, sodium alkoxides, 
or sodamide, and yield tropinonecarboxylic esters, 
CH,°CH-CH,°CO,Et CH,°CH CH:-CO,Et 
>NMe > | >NMe >CO 
CH,*CH:-CH,°CO,Et CH,-CH———CH, 
For further preparations, the ester is only obtained in solution or 
mixed with sodium salts; its separation from admixture with 
organic substances is difficult, since it is very readily decomposed 
and resinified; it is very slightly soluble in water and exhibits a 
strong ferric chloride reaction. Ethyl tropinonecarboxylate is con- 
verted by warm dilute acid into tropinone, which can be isolated 
in substance or as the picrate or dibenzylidene derivative; it is 


reduced electrolytically or by sodium amalgam to r-ecgonine ester. 
H. W. 


Heterocyclic Compounds of N-Arylamino-alcohols. R. E. 
Rinprusz and V. L. Harnackx (J. Amer. Chem. Soc., 1920, 42, 
1720—1725).—Aniline condenses with trimethylene chlorohydrin 
to give y-hydroxypropylaniline, NHPh-CH,°CH,°CH,°OH, b. p. 
192°/30 mm., n*° 1-502, D® 1-063, and di-y-hydroxypropylamiline, 
NPh(CH,*°CH,°CH,°OH),, b. p. 241—242°/25 mm., mn 1°565, 
D* 1097. When dehydrated by phosphoric oxide, the first-named 
compound yields tetrahydroquinoline, whilst the second yields 
julolidine. Tetrahydroquinoline, when condensed with allyl 
bromide, gives 1-allyltetrahydroquinoline, b. p. 135°/25 mm., 
n** 1°556, D™ 1-024, and with trimethylene chlorohydrin gives 
1-y-hydroxypropyltetrahydroquinoline, b. p. 227—229°/18 mm., 
nl 1°561, D®? 1-091, which, on dehydration, yields julolidine. 

8-Hydroxyethylaniline, NHPh-CH,-CH,-OH, has b. p. 188°/ 
30 mm., n% 1-576, D% 1101, and di-B-hydrozyethylaniline, 

NPh(CH,°CH,°OH),, 
has b. p. 228°/15 mm., m. p. 53°5—54°. §$-Hydroxyethylaniline on 
dehydration gives diphenylpiperazine, and di-6-hydroxyethylaniline 
yields phenylmorpholin. W. G. 


The Cyanine Dyes. II. The Synthesis of o-Amino- 
cmnamylidenequinaldine Methiodide. Wi111am Hopson MILts 
and Percy Epwin Evans (T., 1920, 117, 1035—1040). 


Thiocyanates and Thiocarbimides. XIV. A New Method 
of Synthesising 2-Thiohydantoins. Treat B. Jonnson, ARTHUR 
J. Hitt, and Erwin B. Ketsey (J. Amer. Chem. Soc., 1920, 42, 
1711—1720).—w-Aminoacetanilide reacted with carbon disulphide 
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in alcoholic solution to give the unstable w-aminoacetanilide salt of 

the corresponding dithiocarbamic acid, 
NHPh-CO-CH,°NH-CS-SH,NH,°CH,*CO-NHPh, 

m. p. 145° (decomp.), which, by the action of ethyl chloroformate, 

was converted into the carbethory-derivative, 

NHPh:-CO-CH,°NH-CS-8-CO,Et, 

and this, on distillation, yielded 2-thio-l-phenylhydantoin. This 

thiohydantoin, when digested with chloroacetic acid, was converted 

into 1-phenylhydantoin. 

When ethyl chloroformate acted directly on w-aminoacetanilide, 
w-carbethoryaminoacetanilide, m. p. 137°5°, was obtained, which 
was converted by the action of alcoholic potassium hydroxide into 
1-phenylhydantoin. 

The dithiocarbamate (above), when digested with mercuric 
chloride, was converted into w-thiocarbimidoacetanilide, 

NHPh:CO-CH,:NCS, 
which spontaneously and immediately condensed to give 2-thio-1- 
phenylhydantoin, the benzylidene derivative of which condensed 
with benzyl chloride in the presence of sodium ethoxide to give 
2-benzylthiol-1-phenyl-4-benzylidenehydantoin, 


NPh'CoO 
CH,Ph'S:C<q ‘CHPh’ 


m. p. 178°. 
The spontaneous change of the thiocarbimide, 
NHPh-CO-CH,:NCS, 

into 2-thio-i-phenylhydantoin, and the series of changes described 
above, are taken as strong support of the view that the con- 
version of compounds of the type NHR:CO-CH.Cl into y-thio- 
hydantoins, is by passage through the normal thiocyanate (A., 
1918, i, 256), and not through the thiocarbimide (Beckurts and 
Frerichs, A., 1915, i, 798, 799). W. G. 


Preparation of Isatin and its Substitution Products. 
J. R. Getey (D.R.-P. 320647; from Chem. Zentr., 1920, iv, 223). 
—w-Oximinoacetanilide, NHPh-CO-CH:N-OH, or its halogen, 
alkyl, alkyloxy-, or carboxyl substitution products, which are 
capable of condensation, are warmed with concentrated sulphuric 


acid, and the isatinimines, of the general formula BR CCNH) >CO 


(in which R represents a substituted or unsubstituted benzene 
nucleus and R’ a hydrogen, alkyl, or arylalkyl group), which are 
thus formed are decomposed bh; water into isatins and ammonia 
The following examples are cited: isatin from w-oximinoacetanilide ; 
5-methylisatin from w-oximinoaceto-p-toluidide ; 4-chloro-7-methozy- 
isatin, m. p. 240°, from chloro-w-oximinoacetanisidide; isatw-' 
carboxylic acid, m. p. 235°, from w-oximinoacetylanthranilic acid; 
5-chloroisatin from p-chloro-w-oximinoacetanilide; 4:7-dichloro- 
isatin, orange-yellow crystals, from 2:5-dichloro-w-oximinoacet- 
anilide; N-ethyl-y-isatin, dark red crystals, from w-oximinoaceto- 
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ethylanilide; N-benzyl-y-isatin, orange-yellow substance, from 
w-oximinoacetobenzylanilide. H. W. 


Changes in the Physical State of Colloids. XXIII. Acid- 
albumin. Mona Apotr and Ernst Spiecet (Biochem. Zeitsch., 
1920, 104, 175—189).—In the conversion of serum-albumin into 
acid-albumin by the action of boiling hydrochloric acid, the protein 
molecule changes in its acid-combining, but not in its alkali-com- 
bining, power. One gram of acid-albumin combines at most with 
2°5 millimols. of sodium hydroxide, the equivalent weight of the 
acid-albumin being thus 416, which is the value found for the 
natural serum-albumin. The acid-combining power of acid- 
albumin is, however, 20% higher than that of the albumin itself. 
The values for the viscosity of acid-albumin solution are higher 
than those of the protein, but they exhibit the same changes on 
addition of acid or alkali, these changes being hence due to similar 
ionisation influences. 

On addition of alkali hydroxide or acid to a solution of the 
natural albumin, the rotatory power reaches a maximum corre- 
sponding with the maximum of acid or alkali-combining power, this 
maximum persisting even when the excess acidity for a 1% solution 
amounts to 0-1V. When hydrochloric acid is added to an acid- 
albumin solution, the rotatory power changes and shows a distinct 
maximum at 0°058N-acidity, but diminishes at higher acidities; 
the maximum rotation corresponds, not with the maximum of 
ionisation indicated by the viscosity curve, but with an appreciably 
higher acidity. According to conductivity measurements, acid- 
albumin in neutral salts is tervalent, the velocity of migration 
being V=41°1. 

Addition of salts of the heavy metals precipitates acid-albumin 
when dissolved in sodium hydroxide solution, but not when dis- 
solved in hydrochloric acid; this precipitation hence represents a 
reaction only for the negative protein ion. = 3.2 


Changes in the Physical State of Colloids. XXIV. Pre- 
cipitation of Protein by Acids and Alkalis. Ricnarp WaGNER 
(Biochem. Zeitsch., 1920, 104, 190—199. Compare Pauli and 
Handovsky, A., 1909, i, 618; Pauli and Wagner, A., 1910, ii, 830). 
—Results are given of investigations on (1) the concentrations of 
a number of different acids just sufficient to produce flocculation 
in serum-albumin, (2) the viscosities of serum-albumin containing 
various acids in the concentration 0°05, and (3) the swelling of 
glutin in 0-05N-acid. From these results, the conclusions are 
drawn that the state of the protein salt, as regards hydration and 
ionisation, conditions the precipitability of this salt in excess of 
acid, and that there is no reason to suppose that this precipitability 
ls not primarily to be considered as displacement of a salt from 
solution by excess of its acid. 

According to the author’s views on the mode of salt-formation 
between alkali and protein, relations similar to the above should 
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hold in this case, and this is actually found with pure serum- 
albumin and alkali hydroxide in concentrations exceeding 51. 


x. ae. P. 


Some Properties of Serin. M. Pierrre and A. Vita (Compt: 
rend., 1920, 171, 371—373).—Serin, as prepared from the serum 
of horse blood by the method previously described (bid., 170), 
is soluble in water even after drying at 40° or in a vacuum 
over sulphuric acid. It has [a],, —57° to —58°, and contains much 
higher percentages of sulphur and calcium than the corresponding 
serum globulin. It exhibits the rroperty of separating from its 
solution in an almost solid, granular mass at 0°, and dissolving 
again at the ordinary temperature. W. G. 


Changes in the Physical Condition of Colloids. XXII. 
The General Chemistry of the Caseinates. II. Worreane 
Pautt and Jowann Martvuta (Biochem. Zeitsch., 1919, 99, 
219—236. Compare Pauli, A., 1915, i, 1016).—Conductivity 
experiments show that there are two zones in the reaction of casein 
with alkali hydroxide. In one zone, in which the reaction is 
neutral, the valency of the caseinate ions remains constant, whilst 
the conductivity increases slightly. In the second zone, when more 
alkali is added, both the valency and the conductivity of the 
caseinate ions increase. It is deduced from the conductivity curves 
that there exists a neutral tribasic caseinate which can take up more 
caseinogen without changing its valency. S. 8. Z. 


Causes of the Conductivity of Casein Solutions. L. 
MAnpoxt and M. Potdnyr (Biochem. Zeitsch., 1920, 104, 
254—-258).—Measurements of the electrical conductivity of neutral 
casein solutions show that the protein in solution is not a good 
conductor, so that the conductivity of these solutions must be due 
largely to decomposition products of the casein (compare Laqueur 
and Sackur, A., 1903, i, 300; Robertson, “ Physical Chemistry of 
the Proteins ”’). = ae os 


Benzene Derivatives in Glutin and Protein-content of 
Gelatin. E. Satkowsk1 (Zeitsch. physiol. Chem., 1920, 109, 
32—48. Compare A., 1919, i, 502).—The author has investigated 
the benzene derivatives formed when the best commercial gelatin is 
subjected in solution at 40° to the action of a maceration of putrefy- 
ing meat in presence of potassium dihydrogen phosphate, mag- 
nesium sulphate, sodium carbonate, and, in some cases, sodium 
potassium tartrate. The products identified comprise: (1) Traces 
of an indole derivative. (2) About 0°11% of aromatic hydroxy- 
acids, calculated on the anhydrous, ash-free material, indicating 
that gelatin contains the tyrosine group in appreciable proportion; 
succinic acid, derived from the aspartic acid of the gelatin, is also 
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found in smal! quantity. (3) At least 1°3% of phenylpropionic acid. 
It has also been found possible to isolate a protein from gelatin. 
T. H. P. 


Prosthetic Group of Blood Pigment. Action of Diazomethane 
on certain Colouring Matters and on Anhydrous Ferric 
Chloride. Witiiam Kisrer (Zeitsch. physiol. Chem., 1920, 109, 
108—116).—According to the ordinary formula for hemin, the 
chlorine is assumed to be united to iron, although union with 
nitrogen is not excluded. In the action of diazomethane on 
different hemins showing marked differences as regards esterifica- 
tion, removal of the halogen has never been observed. The author 
[with O. Kuscu] has now investigated the action of diazomethane 
on the hydrochlorides of various colouring matters of known con- 
stitution, and also on anhydrous ferric chloride. The results 
obtained indicate that true hemins are allied rather to this 
anhydrous chloride, which is altered but little by diazomethane, 
than to the hydrochlorides of di- and tri-phenylmethane dyes, 
from which hydrogen chloride is very easily withdrawn, with form- 
ation of methyl chloride. With the hydrochloride of a furyl- 
methylindolenylmethane, the reaction is less ready, and with 
crystal-violet reduction to the leuco-base takes place. Finally, with 
a rhodamine hydrochloride no esterification occurs, so that the 
carboxyl group cannot be free, and an oxonium grouping must be 
assumed (compare Noelting and Dziewonski A., 1905, i, 935). 

The action of diazomethane on Pyoctaninum coeruleum, that is, 
on pentamethyltriaminotriphenylmethy] chloride, 

NHMe:C,H,°CCl(C,H,-NMe)o, 
results in removal of 86°7% of the halogen. With P. awreum, that 
is, tetramethyldiaminodiphenylaminomethy] chloride, 
NH,°CCl(C,H,-N Mey)o, 
79°2% of the chlorine is withdrawn. 

Tetramethylrhodamine hydrochloride, C,,H.,0,;N,Cl, obtained 
from dimethyl-m-aminophenol and phthalic anhydride, forms green 
plates with metallic lustre, m. p. (dry) 288—290°, and dissolves in 
water or alcohol, giving a carmine-red solution showing orange- 
yellow fluorescence. The free base is obtained in green leaflets 
exhibiting metallic lustre, and dissolves sparingly in ether or light 
petroleum, and more readily in benzene, toluene, or xylene, giving 
colourless solutions. The constitutions of the coloured and colour- 
less modifications of the base are 


O C,H,(NMe,)<;! 
00<o 4, -C<c'HNMe, SO and 


™ 
<— C,H;(N Me,) 
COMO 7 O< CoH NMe,)> 
respectively. In benzene solution, the anhydrous base is unaltered 
by diazomethane, which, however, withdraws 97:4% of the chlorine 


from the hydrochloride, but does not esterify the base. The methyl 
ester of tetramethylrhodamine, C,,H,,0,N., obtained by passing 
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hydrogen chloride into a solution of the hydrochloride in methyl 
alcohol, forms violet-red needles, m. p. 190°, is insoluble in 5% 
sodium carbonate solution at the ordinary temperature, but dis- 
solves, with hydrolysis, in cold 1% sodium hydroxide solution, giving 
a red solution; it is soluble also in hydrochloric acid with a red 
coloration. 

Furyl-a-methylindolenylmethane hydrochloride, 


—C:C ead 
| Otis a. 


prepared from furfuraldehyde and 2-methylindole, forms spherical 
aggregates, m. p. 300° (decomp.), the base being obtained as a 
brown precipitate on addition of sodium hydroxide solution. When 
suspended in acetone and treated with diazomethane, the hydro- 
chloride loses nearly all its chlorine. 

From an ethereal solution of ferric chloride, diazomethane with- 
draws 6'71% of the chlorine. _ ae 


Calorimetric Investigations on Melanins. Franz voy 
Hoerrt (Biochem. Zeitsch., 1920, 104, 1—8).—With the object of 
obtaining information indicative of the mechanism of formation of 
melanins, the author has determined the heats of combustion of 
various melanin preparations and of certain allied acids. The view 
that the formation of melanins in the integuments has its origin 


in tyrosine, or in the dihydroxyphenylalanine resulting from the 
oxidation of tyrosine, is not controverted by the author’s results, 
the heat of combustion of tyrosine being of the same order of 
magnitude as that of the hippomelanin and that of one of the two 
liver melanins examined. On the other hand, the melanoidic acids 
formed during the hydrolysis of proteins by concentrated mineral 
acids are almost undoubtedly derived from tryptophan. 

7 


a, ©. 


Hippomelanin. III. Orvro Riesser and Perer Rona (Zeitsch. 
phystol. Chem., 1920, 109, 16—31).—The authors have repeated 
and extended their earlier work (A., 1908, i, 1028; 1909, i, 749) on 
the decomposition of hippomelanin by the action of 3% hydrogen 
peroxide solution. The results obtained show that the criticisms 
of Adler-Herzmark (A., 1913, i, 500) are not justified, and that the 
experiments made by this author were inadequate. 

Great difficulty is experienced in ridding the melanin of 
admixtures, but, after thorough purification, the preparations 
obtained always gave guanidine and ether-soluble acids in small 
yields when subjected to oxidising decomposition by means of 
hydrogen peroxide. That the proportion of guanidine separated 
represents only a minimal value is shown by the observation that 
guanidine carbonate is largely destroyed by hydrogen peroxide at 
steam-bath temperature. When the action of the hydrogen per 
oxide is sufficiently protracted, a large proportion of the carbon 
of the melanin undergoes oxidation to carbon dioxide. Gradual 
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oxidation of melanin by means of hydrogen peroxide in ammoniacal 
solution promises to yield more characteristic decomposition 
products. T. H. P. 


Relation of the Free Amino-groups to the Lysine Content 
in Proteins. K. Friix (Zeitsch. physiol. Chem., 1920, 110, 
217—-229).—The author has estimated the nitrogen titratable with 
formalin in hydrolysed and unhydrolysed arachin (from Arachis 
hypogaea), glycinin (from Soja hispida), and gelatin, and draws 
the conclusion that the fraction of the hydrolysed protein which 
is precipitated by phosphotungstic acid after the removal of the 
other diamino-acids contains another nitrogenous substance besides 
lysine. The author further considers that Van Slyke’s assertion 
(A., 1914, i, 212) that the free amino-groups of unhydrolysed pro- 
teins contain exactly one-half of the nitrogen of the lysine in the 
protein molecule is not justified. He suggests that the grouping of 
the amino-acids in the molecule may vary with the individual 
protein. 8. 8. Z. 


Chemical Constitution of Adenine Nucleotide and of Yeast- 
nucleic Acid. W. Jones (Amer. J. Physiol., 1920, 52, 193—-202).— 
When adenine nucleotide is hydrolysed by 5% sulphuric acid at 
100°, the purine group is split off much more rapidly than the 
phosphoric acid; further, adenine nucleotide is a dibasic acid, 
indicating that only one hydrogen of the phosphoric acid has been 
replaced. These facts necessitate the union of phosphoric acid to 
carbohydrate, and that, in turn, to adenine. The structure of 
adenine nucleotide is thus similar to that of guanine nucleotide 
(A., 1917, i, 597). When yeast-nucleic acid is hydrolysed with. 
mineral acid, the rate at which phosphoric acid is set free corre- 
sponds practically with the composite rate calculated for a mixture 
of the four nucleotides. If yeast-nucleic acid is a chemical com- 
bination of the four nucleotides, then in this union the phosphoric 
acid group of the nucleotides is not disturbed and the nucleotide 
linkings cannot be through phosphoric acid groups. Adenine and 
guanine are split off from their respective nucleotides and from 
yeast-nucleic acid by acid hydrolysis with equal rapidity. This 
shows that in yeast-nucleic acid the linkings cannot be through the 
purine groups, and probably not through the pyrimidine groups. 
By this process.of elimination, the nucleotide linkings in yeast- 
nucleic acid must be through the only remaining group, namely, 
the carbohydrate. CHEMICAL ABSTRACTS. 


Action of Boiled Pancreas Extract on Yeast-nucleic Acid. 
W. Jones (Amer. J. Physiol., 1920, 52, 203—207).—When an 
aqueous extract of pig pancreas is boiled and filtered, all its active 
agents but the one that decomposes yeast-nucleic acid into 
nucleotides, are destroyed. The extract will not act on thymus- 
nucleic acid. When yeast-nucleic acid is converted into nucleotides 
by this active agent, there is not the slightest change in acidity. 
This is regarded as the crucial test which proves that the nucleotide 
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linkings in yeast-nucleic acid are not through phosphoric acid 
groups. A structural formula for yeast-nucleic acid is suggested 
having the nucleotide linkings through the carbohydrate groups 
(compare preceding abstract). CHEMICAL ABSTRACTS. 


Preparation of Adenine Nucleotide by Hydrolysis of 
Yeast-nucleic Acid with Ammonia. W. Jonzs and A. F. Apr 
(Amer. J. Physiol., 1920, 50, 574—578).—Adenine-uracil- 
dinucleotide as prepared by Jones and Germann (A., 1916, i, 515) 
appears to be a mixture of adenine nucleotide and uracil nucleotide. 
Using the method of Jones and Kennedy (A., 1919, i, 360), the 
authors separated from the mixture adenine nucleotide, which had 
the composition required by the formula C,,H,,0O,N;P,H,O. The 
mother liquor from the adenine nucleotide yielded the brucine salt 
of uracil nucleotide. CHEMICAL ABSTRACTS. 


Carbohydrate Derivatives of the Mucoids and Mucins. 
O. ScumiepeBEeRG (Arch. expt. Path. Pharm., 1920, 87, 31—47). 
—The hyaloidin content of the mucoids and the mucins is calcu- 
lated from the analytical results obtained by other investigators 
for some of these compounds. In the case of ovomucoid, the author 
also calculates the hyaloidin from the reduction figures obtained 
by hydrolysing the compound with hydrochloric acid. The com- 
munication contains a theoretical discussion of a series of compounds 
containing hyaloidin. 8. 8. Z. 


Nitrogenous Carbohydrate Compounds of Protein. 0. 
ScHMIEDEBERG (Arch. expt. Path. Pharm., 1920, 87, 1—30).— 
Nitrogenous products, termed by the author hyaloidin, were 
obtained as cleavage products from egg-white, ovarial fluid, mucin 
from pig’s stomach, and fibrin. Egg-white was treated with 2—3% 
potassium hydroxide solution at the ordinary temperature until it 
dissolved, and then boiled for four to five hours with 10% alkali. 
After precipitating the protein with acetic acid, the concentrated 
filtrate was treated by the copper—potassium hydroxide method, and 
further traces of protein were precipitated with alcohol. The 
hyaloidin was then obtained from this fraction either by precipita- 
tion with lead acetate or by treatment with hydrogen peroxide, 
and contained copper and chlorine. Hyaloidin prepared from 
ovarial fluid has the composition C,,H,.O,.N,,tH,O. This 
hyaloidin and that obtained from Fchinococcus have the same 
reducing capacity after boiling with hydrochloric acid. Hyaloidin 
obtained from egg-white had a similar composition and the same 
reducing power. Hyaloidin derived from mucin of pig’s stomach 
also shows a reducing capacity of the same order. The author 
concludes that hyaloidins from the above sources are identical, and 
suggests that the molecule contains two glucosamine, two hexose, 
and one acetyl group. Fibrin-hyaloidin obtained from fibrin, 

—_—" CypH5,0o,No, 
is different from those already discussed, and, in the author: 
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opinion, contains two glucosamine and three hexose groups, one of 
which is levulose. The structure of the compound is discussed. 
8. 8. Z. 


Theory of the Action of Diastase. Gzerrrup Woker (Biochem. 
Zeitsch., 1919, 99, 307—316).—A reply to Wohlgemuth’s criticism 
(A., 1919, i, 361) of the author’s theory of the action of diastase. 

8. S. Z. 


Formation of the Gum, Levan, by Mould Spores. I. 
Identification and Estimation. II. Mode of Formation 
and Influence of Reaction. Nicnotas Kopetorr, Li..ian 
KoreLorr, and C. J. Wetcome (J. Biol. Chem., 1920, 48, 
171—187).—Mould spores (Aspergillus sydowi, Bainier) contain 
an enzyme capable of forming gum in sucrose solutions of all con- 
centrations up to the saturation point. The gum is levan, m. p. 
about 200°; it yields levulose on hydrolysis, and in the pure con- 
dition has [a] —40-°9°. The invertase method may be applied to the 
estimation of sucrose in the presence of gum. The gum itself may 
be estimated polariscopically by using a combination of the Clerget 
and invertase methods. 

Levan is formed by levanase from mould spores most readily 
from “nascent” dextrose and levulose, but it appears that the 
latter is utilised to a greater extent than the dextrose. Only a 
slight formation of gum was obtained with reducing sugars in the 
absence of sucrose. The activity of levanase is influenced by the 
reaction of the medium. The optimum reaction occurs at about 
Dy 7°0. es. C. 


Preparation of Highly Active Saccharases. III. The 
Purification of F-preparations by Dialysis. H. von Ever 
and OLor SvanBERG (Zettsch. physiol. Chem., 1920,110, 175—190). 
—Several of the authors’ saccharase F-preparations were submitted 
to fractional dialysis through a collodion membrane. It was found 
that the carbohydrate content of the enzyme increased as the 
dialysis proceeded until a point was reached at which it became 
stationary. The authors are therefore of opinion that saccharase 
must consist chiefly of carbohydrates. On the other hand, the 
nitrogen content of the dialysed saccharase diminished and reached 
a limit rather higher than that obtained previously (Zettsch. 
physiol. Chem., 1919, 109, 65). These experiments show that 
saccharase does not require a co-enzyme for its function. 8.8. Z. 


Toxic Actions in Enzymic Processes. I. Inactivation of 
Saccharase by Heavy Metals. H. von Ever and O1or SvANBERG 
(Fermentforsch., 1920, 3, 330—393; from Chem. Zentr., 1920, 
iii, 200—201).—The experiments were performed by observing the 
inversion of sucrose by the saccharase solution used previously 
(Zeitsch. physiol. Chem., 1919, 107, 273). It is found that the 
toxic power of the silver ion towards saccharase is considerably 
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greater than that of the mercuric ion. The enzyme is thereby 
inactivated, but not destroyed, since its power is completely 
restored by removal of the heavy metal or by converting it into 
an insoluble form (by hydrogen sulphide). The graph showing the 
relationship between toxicity and concentration in the case of 
mercuric chloride resembles the dissociation curve, whereas com- 
plete proportionality is found in the case of silver nitrate. The 
substrate (sucrose) exercises a considerable protective action towards 
metallic poisoning, which must be taken into account in calculating 
the necessary amount of poison per enzyme unit. With small 
amounts of mercuric chloride, the coefficient of inversion falls 
rapidly with the time. The degree of poisoning also depends on 
the length of time during which the mercuric chloride and 
saccharase are in contact previous to inversion ; “ self-regeneration ” 
of the enzyme occurs gradually, the process appearing to be 
analogous to the “ Danysz” effect in immunochemistry. The con- 
centration of free silver ions becomes greatly diminished after 
addition of the enzyme solution to a dilute solution of silver nitrate, 
but metallic or colloidal silver is not formed, so that it would 
appear that union occurs with some components of the enzyme 
solution; it is found by electrometric measurement that each c.c. 
of enzyme solution (containing 56 mg. of dry substance) requires 
from 28 to 55 mg. of silver. The toxic action of auric chloride 
towards saccharase is of the same order as that of mercuric 
chloride, whilst copper sulphate is much less poisonous, and 
cadmium sulphate, thallium sulphate, and uranium nitrate are 
scarcely toxic. 

The previous data concerning the inhibition of enzyme actions 
by heavy metals are collected. H. W. 


Artificial Zymogens. Martin Jacosy (Biochem. Zeitsch., 1920, 
104, 316—322).—The name artificial zymogen is given to enzymes 
inactivated by nickel or by mercuric chloride, this inactivation 
being assumed to be due to the formation of complex compounds 
of the enzyme with the inactivating substance. 

Inactivation of urease is effected by means of minimal propor- 
tions of nickelous oxide, whereas a somewhat large quantity of the 
undissolved metal is required for the same purpose; it is now found 
that only.the slight traces of metal passing into solution are active 
in this respect. In order to decide whether the nickel combines 
with the enzyme molecules or whether the metal in the free state 
in solution prevents the enzymic action, inactivated urease solution 
was subjected to dialysis, its action on carbamide being then 
examined both before and after activation by means of potassium 
cyanide. It is found that the zymogen is not activated by dialysis 
alone, but remains in the dialysed solution. The conclusion is 
drawn that the nickel forms an actual compound with the enzyme. 
Experiments made in presence of glycine indicate that the nickel 
enters the amino-acid compound, thus leaving the zymogen and 
escaping dialysis; in this way, the enzyme is rendered active. 


T. H. P. 
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Preparation of o-Guatholmonomethyltrioxyarsenomenthol. 
ALFRED MAUERSBERGER (D.R.-P. 320797 ; from Chem. Zentr., 1920, 
iv, 293).—(i) Mentholguatholsulphuric ester is condensed with 
disodium monomethyl arsenate. (ii) Sodium benzenedisulphonate 
is treated with sodium ethoxide, and subsequently with sodium 
arsenite; the intermediate product so obtained is treated with 
methyl menthylsulphate. Mentholguatholsulphuric ester is a 
brown, oily liquid. The final product is a viscous mass, which 
solidifies at about 22° and has b. p. 154° (decomp.) ; it is expected 
to find application in pharmacy. H. W. 


Synthesis of Boranilides. I. Boranilide and its Deriv- 
atives. Tarini Cyaran Cuaupuuri (T., 1920, 117, 1081—1086). 


Elements of the Oxygen Group and Organo-magnesium 
Compounds. M. Giva and F, Cuercsi (Gazzetta, 1920, 50, i, 
362—377).—The action of tellurium on magnesium phenyl bromide 
is similar to that of sulphur or selenium, and results in the form- 
ation of phenyl telluromercaptan, diphenyl ditelluride, phenyl 
telluride, and, in small proportion, hydrogen telluride: 
(1) MgPhBr+Te=Ph-Te-MgBr, and the latter + HCl= MgClBr+ 
TePhH ; (2) 2MgPhBr+2Te=TePh,+Te(MgBr),, and the latter 
+2HCl=TeH,+2MgClBr. The amount of hydrogen telluride 
indicated by equation (2) is, however, greater than that actually 
formed when the complex is treated with dilute acid. The form- 
ation of phenyl telluride appears to be due to decomposition of 
the phenyl telluromercaptan, as this readily undergoes oxidation 
to diphenyl] ditelluride, which decomposes into tellurium and phenyl 
telluride. 

The action of sulphur, selenium, or tellurium on magnesium 
pyrryl iodide yields black, infusible compounds which, from their 
properties, are pyrrole-blacks containing, respectively, sulphur, 
selenium, and tellurium (compare Angeli and Pieroni, A., 1919, 
i, 134). These results indicate the complete chemical analogy 
existing between tellurium and the other elements of Group VI 
of the periodic system. The possible existence of isotopes in the 
case of tellurium is discussed. 

Phenyl telluromercaptan, PhTeH, is unstable, but with mercuric 
chloride forms the compound, TePh-HgCl (compare Lederer, A., 
1915, i, 1056), m. p. 85—-90° (decomp.) ; it yields also a grey auri- 
chloride, m. p. 154—156°, and a yellow, amorphous platinichloride, 
Mm. p. 75—80°. 

The products obtained by the action of tellurium on magnesium 
phenyl bromide were fractionated at a pressure of 85 mm. When 
treated with concentrated sulphuric and nitric acids, the fraction 
having b. p. 155—200° yields a pale yellow, amorphous substance 
i (NO, ‘C,H,).TeO], which contains 6°44% N and does not melt at 

90°. 


The residue failing to distil at 200° gives, when treated with 
concentrated nitric acid, (1) phenyltelluric acid nitrate, 
C.5H;O,NTe, m. p. 210—212° (Lederer, Joc. cit., gave m. p. 

dd2 


i. 692 ABSTRACTS OF CHEMICAL PAPERS. 


232—233°) ; the latter is decomposed by sodium hydroxide, giving 
the compound, O(TePh,*NO ;),, m. p. 223—-224° (compare Lederer, 
loc. cit.). (2) A compound which separates in minute, shining, 
white crystals, m. p. 66—68°, and at a higher temperature becomes 
solid, and then has m. p. 201—203° (decomp.); this compound 
loses 2°89% at 80—90°, the formula O:TePh-NO,,2EtOH, corre- 
sponding with 2°46% of alcohol, and Te,O,N,Ph,6EtOH with 
2°82%. 

The same fraction (above 200°) reacts energetically with bromine 
in ethereal solution, giving the compound, Te,Br,Ph,, which forms 
shining, yellow crystals, m. p. 200°, becoming opaque in the air, 
and loses part of its bromine when treated with alkali carbonate 
or hydroxide. 

Analysis of the black compound resulting from the action of 
sulphur on magnesium pyrryl iodide gave: N 13°06—13-37, 
S 21°67, and ash 0°205%. pee A 


Physiological Chemistry. 


Relative Value of Fat and Carbohydrate as Sources of 
Muscular Energy. With Appendices on the Correlation 
between Standard Metabolism and the Respiratory Quotient 
during Rest and Work. Aveusr Kroeu and Jonannes LINDHARD 
[with G6ran LitsesTRaAND and Knup Gap ANDERSEN] (Biochem. 
J., 1920, 14, 290—361).—An elaborate and valuable study of this 
important question. A method of determining the respiratory 
exchange of human subjects is described which admits of a high 
degree of accuracy. All the results agree in showing that work 
is more economically performed on carbohydrate than on fat. A 
hypothesis regarding the physiological utilisation of fat and carbo- 
hydrate during work is advanced. J.C. D. 


Habituation to Bromine Vapour and Action of the Latter 
on the Blood. S. Marino (Arch. farm. sper. sci. aff., 1920, 29, 
48—64).—Respiration of bromine vapour causes diminution of the 
number of red corpuscles and of the content of hemoglobin in the 
blood. The extent of this diminution increases with the quantity 
of the vapour administered, but not with repetition of the treat- 
ment. Habituation of the animal organism to bromine vapour 1s 
attainable by gradual increase of the dose, but even continued 
small doses produce hemolysis. The vapour conditions marked 
increase in the leucocytes, sometimes to about four times their 


normal number. =; ™ = 
Injurious Action of Carbon Dioxide on Red Blood 


Corpuscles. W. Parzscuxe (Zeitsch. physiol. Chem., 1920, 109, 
1—11).—Experiments in vitro show that carbon dioxide increases 
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by fifty or one hundred times the action of inorganic blood poisons 
which form methemoglobin, the incidence of the reaction being 
accelerated markedly by rise of temperature. In presence of 
aniline or nitrobenzene, the formation of methemoglobin in human 
blood occurs only after introduction of carbon dioxide. It is 
therefore probable that the development of the action of certain 
poisons in the veins is brought about by the carbon dioxide present. 
Intensification of the formation of methzmoglobin by carbon dioxide 
is produced, not only in suspensions, but also in solutions of blood 
corpuscles and in hemoglobin solutions, so that it may be assumed 
that the carbon dioxide induces changes in the hemoglobin favour- 
able to the formation of methemoglobin. Blood corpuscles charged 
with carbon dioxide are labile cells readily accessible to injury, 
whereas oxygen protects the corpuscles. 


Antigens}.and Serological Specificity. XIV. Specific 
Serum Reactions with Simple Compounds of Known Con- 
stitution (Organic Acids). Kari Lanpstginer (Biochem. Zeitsch., 
1920, 104, 280—299. Compare this vol., i, 260)—The experi- 
ments now described show that with diazotised aniline-m-sulphonic 
acid, p-arsanilic acid, o-toluidine-5-sulphonie acid coupled with 
tyrosine, m-hydroxybenzoic acid, and salicylic acid the precipitin 
reactions of the corresponding azo-proteins are completely or almost 
completely destroyed; the action is a specific one, the specificity 
resembling that of the precipitin reactions of the azo-proteins them- 
selves. Not only are the precipitations prevented by these azo- 
compounds, but with the help of the latter the precipitates, when 
formed, may, after centrifugation and washing, be dissolved. These 
inhibiting substances contain a group identical with the specific 
group of the corresponding azo-protein with which the immune 
serum employed reacts. The assumption may therefore be made 
that the inhibiting body combines with the anti-substance of the 
immune serum, and so prevents this from acting on and precipita- 
ting the azo-protein present in the solution. Such specific serum 
reactions with synthetic compounds of known constitution represent 
a new discovery. 

Experiments have been made with simpler compounds in the 
same way as with the azo-colouring matters. As regards the azo- 
components corresponding with the immune sera, sodium m-amino- 
benzenesulphonate and »aminophenylarsinate in neutral solution 
exhibit selective inhibiting action. In equimolecular proportions, 
the azo-colouring matters act considerably more strongly than the 
simple amino-acids, although these act at moderately low concen- 
trations. The connexion between inhibiting effect and chemical 
constitution has further been investigated with a large number of 
other compounds, such as amino-acids and carboxylic, sulphonic, 
and arsinic acids free from amino-groups. 

Of the various monobasic, polybasic, saturated, unsaturated, and 
substituted aliphatic carboxylic acids, most produce no, and none 
marked, inhibition of the precipitin reaction with the immune sera. 
With the aromatic and cyclic carboxylic acids, the action depends 
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on the constitution. The results obtained with benzene derivatives 
depend less on the character of the substituents than on their posi- 
tion, although the carboxyl group has a somewhat greater influence 
than other substituent groups. The results obtained are given in 
detail and discussed. => ae Be 


Formation of Protein from Carbamide by Ruminants. 
E. Satxowskxr (Zeitsch. physiol. Chem., 1920, 109, 276—279).— 
As regards the source of the sulphur of the protein formed in sheep 
fed with straw previously treated with sodium hydroxide (this vol., 
i, 699), it appears that the sheep were supplied with various 
inorganic salts, including potassium sulphate and sulphide. Estim- 
ation of the sulphur in the ash of straw treated with sodium hydr- 
oxide according to Beckmann’s method shows that it is only just 
sufficient, if completely utilisable, to furnish the sulphur of the 
flesh formed by the sheep during the experiment ; if the organically- 
bound sulphur of the straw is included, more than sufficient sulphur 
is supplied. The source of the tryptophan still remains an open 
question. © A 


Taurine from Herring Flesh and its Crystallographic 
Investigation. E. Berner (Zeitsch. physiol. Chem., 1920, 110, 
172—174).—The author has separated about 0-003% of taurine 
from the flesh of the herring (Clupea harengus), and has obtained 


it in exceptionally well-developed crystals belonging to the prismatic 
class of the monoclinic system : a: } :¢=0-6817 :1:0°9073, B=93°47'. 
a. m2. 


Formation of Oxalic Acid in the Animal Body. Lupwic 
Pincussonn (Biochem. Zeitsch., 1919, 99, 276—297).—Nucleic 
acid, xanthine, guanine, uric acid, and allantoin when introduced 
into the system of dogs and rabbits, either per os or by intravenous 
injection, produce an increase in the content of oxalic acid and a 
decrease in the allantoin content of the urine. The uric acid 
remains constant. Similar observations were made in a more 
pronounced way when the substances were previously “ sensitised ” 


and exposed to light. 8. S. Z. 


Amino-acid Synthesis in the Animal Organism. Can 
Norleucine Replace Lysine for the Nutritive Requirements 
of the White Rat ? Howarp B. Lewis and Lucire E. Roor 
(J. Biol. Chem., 1920, 48, 79—87).—Eighteen per cent. of gliadin 
as the sole source of protein in the diet of a young rat will not 
permit growth until the inadequacy of lysine is made good. 
Neither dl-norleucine nor d-norleucine is able to supply the 
deficiency of a gliadin diet as does a supplement of lysine. 


J.C. D. 


Relation of Urochrome to the Protein of the Diet. K. F. 
PeiKan (J. Biol. Chem., 1920, 48, 237—-242).—-The excretion of 
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urochrome appears to be dependent on the amount of protein in 
the diet. 

A substance, protochrome, which gives similar reactions to 
urochrome, can be produced from certain proteins. All evidence 
points to the fact that urochrome, lactochrome, and protochrome 
are identical, and, at least to a large extent, are derived from the 
food proteins. J.C. D. 


Presence of Iodine in Large Quantities of Sheep Pituitary 
Glands. Emiry C. Seaman (J. Biol. Chem., 1920, 43, 1—2).—No 
iodine was detected in quantities of sheep pituitary gland as large 
as 100 grams (compare Denis, A., 1911, ii, 746). J.C 


Decomposition Products of Atractylin in the Animal 
Organism. A. Pirint (Arch. Farm. sper. Sci. aff., 1920, 29, 
88—96).—In an alkaline medium, atractylin, which has the 
probable formula C,,H;,0,,8;K,, decomposes, yielding sulphuric 
and valeric acids, a carbohydrate, and a complex product (A), 
which is obtained as a white powder, and gives the following 
reactions: in concentrated sulphuric acid containing traces of form- 
aldehyde it dissolves to a red solution, which is turned deep blue 
by addition of a small quantity of water; with concentrated 
sulphuric acid and a few drops of aqueous vanillin solution, it 
yields an intense carmine-red coloration. By means of these 
reactions, the gastro-intestinal contents and various organs of a 
dog poisoned with atractylin were shown to contain this product A. 


a a FP, 


Relation of Hyaloidin to the Formation of Chondroitin- 
sulphuric Acid, Collagen, and Amyloid in the Organism. 
O. ScumrepEBERG (Arch. expt. Path. Pharm., 1920, 87, 47—74). 
—A theoretical paper containing a critical discussion of the above 
subject. 8. 8. Z. 


The Existence in the Bile of an Inhibitor for Hepatic 
Esterase, and its Nature. Gzorce Macreat Wisnarr (Biochem. 
J., 1920, 14, 406—417).—-An inhibitory substance for the esterase 
of liver was found to be present in the bile of all the animals 
examined. It is probably the cholic acid portion of the bile acid 
molecules which is responsible for the effect. J. C. D. 


Bioluminescence. I. The Luciferin and Luciferase of 
Cypridina hilgendorfii. II. The Production of Light by 
Cypridina hilgendorfii is not an Oxidation. S. Kanpa (Amer. 
J. Physiol., 1920, 50, 244—260, 561—573).—I. Two substances, 
corresponding with luciferin and luciferase found by Dubois in 
Pholas dactylus, are concerned in the production of light by 
Cypridina hilgendorfit. The first is thermostable; the second is 
destroyed by heat. Both are produced only in the maxillary gland 
cells of the animal. The author is of opinion that Harvey’s theory 
and nomenclature (A., 1917, i, 365) are not tenable. II. The 
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intensity of light produced by Cypridma in recently boiled water 
saturated with various gases was strongest in hydrogen and weakest 
in oxygen. Saturation with carbon monoxide, carbon dioxide, or 
nitrogen gave lights of intermediate intensities. It is concluded 
that the light cannot be produced by oxidation. 

CHEMICAL ABSTRACTS. 


Formation of Kynurenic Acid from Tryptophan in the 
Animal Body. A. Etuineer and Z. Marsvoxa (Zevtsch. physiol. 
Chem., 1920, 109, 259—271. Compare A., 1914, i, 865).—The 
authors have synthesised indolepyruvic acid, and find that, when 
this acid is administered subcutaneously as sodium salt to a dog, 
it is possible to isolate from the urine kynurenic acid in amount 
rather less than one-half of that obtained when tryptophan is 
injected. The conclusion is drawn that the conversion of trypto- 
phan into kynurenic acid is best represented by the scheme (com- 
pare Dakin, “ Oxidations and Reductions in the Animal Body,” 
1912, 73; Barger and Ewins, A., 1917, i, 476): 


C-CH,-CH(NH,)-CO,H 
C,H fe Her _ 


C.H,<_ C-CH, "CO°00,H _ 


NH: CH 
(I.) 


—> CO,H:NH-0,H,-CO-CH,*CO-C0,H 


CH, 
—> NH,°0,H,CO-CH,°CO°CO,H —> ON ede’ CO,H 


C(OH):CH 
ss HH i<y———h. ‘CO, H’ 


The condensation of indole-3-aldehyde and hippuric acid in 
presence of acetic anhydride and sodium 
acetate yields, not the azlactone (compare 
J Ellinger and Flamand, A., 1908, i, 378), 
J\/ 0 CPh but its 1l-acetyl derivative (annexed 
NAc / formula), which crystallises in pale yellow 
0 rhombic or oblique rhombic plates, m. p. 
205—206°, and, when treated with sodium 

hydroxide solution, yields 

Indolepyruvic acid (formula I, above), which forms yellow 
(+C,H,O,) or almost colourless crystals. Its p-nitrophenylhydr- 
azone, C,H,N-CH,*C(CO,H):N-NH-C,H,NO,,  crystallises in 
rosettes of yellow plates, m. p. 153—154°. 

When quinoline-2-carboxylic acid is administered as sodium salt 
subcutaneously to a dog, it is separated in the urine partly un- 
changed and partly coupled with glycine, but does not undergo 
oxidation to kynurenic acid. T. H. P. 


0 Se ‘CH:0—N 


Behaviour of Aspirin in the Animal Organism. A. Pit! 
(Arch. Farm. sper. Sci. aff., 1920, 29, 113—118).—Investigation 


a as —_ ~~ of 
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of the urine of dogs to which aspirin had been administered 
indicates the presence of unchanged aspirin, so that part of the 
aspirin is absorbed in the animal organism before undergoing 
hydrolysis. 


Appearance of Acetaldehyde in the Body due to Cleavage 
of Ethyl Alcohol. Witnetm Srepp (Arch. expt. Path. Pharm., 
1920, 87, 148—153).—The presence of acetaldehyde was estab- 
lished in the blood and urine of a human subject who had previously 
consumed ethyl alcohol. In the case of a dog which had received 
ethyl alcohol, acetaldehyde was found in the urine, but not in the 
blood. S. 8. Z. 


Chemistry of the Proteins. The Species Specificity of 
the Structure of Protein. E. Herzrenp and R. Kuincer 
(Biochem. Zeitsch., 1919, 99, 204—-219).—A theoretical paper in 
which the structure of protein molecules in relation to immunity 
and heredity phenomena, and the mechanism of protein synthesis 
and degradation, are discussed. 8. 8. Z. 


Nature of Anaphylaxis. Emit AspEeRHALDEN and ARTHUR 
Weit (Zeitsch. physiol. Chem., 1920, 109, 289-297. Compare 
A., 1912, ii, 1194).—The authors have treated guinea-pigs by sub- 
cutaneous or intraperitoneal injection with glycine and its poly- 
peptides up to heptaglycylglycine, but no phenomena were obtained 


resembling anaphylactic shock, with the exception of slight varia- 
tions in the temperature. From the heptapeptide onwards, the 
injection causes a characteristic skin affection. 

Methods are described for preparing glycine ethyl ester hydro- 
chloride in large amounts from chloroacetic acid, and pentaglycyl- 
glycine from tetraglycylglycine and chloroacetyl chloride. 


as ee 


Chemical and Morphological Studies on Cholesterol and 
its Esters in Normal and Pathological Organs. Jonan Fex 
(Biochem. Zeitsch., 1920, 104, 82—-174).—The author’s investiga- 
tions show that Windaus’s digitonin method (A., 1910, ii, 462), as 
modified by Thaysen (A., 1914, ii, 498), is the only method yet 
described giving trustworthy results for the estimation of cholesterol 
in its pure solutions. Preliminary drying in a current of air of 
the organs from which the cholesterol and its esters are to be 
extracted is not to be recommended, but treatment of the organs 
with 2% sodium hydroxide solution and extraction of the alkaline 
solution with ether result in quantitative extraction and in an 
extract of such purity that the cholesterol and its esters may be 
estimated exactly by the above method. 

The proportions of free and combined cholesterol in the liver 
show very slight variations in all the cases examined, including 
two of cirrhosis of the liver. In the kidneys, of both normal and 
diseased individuals, the free cholesterol varies but little in amount, 
and the same holds for the combined cholesterol, even in the cases 
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of diabetes, pernicious anemia, cirrhosis of the liver, and sepsis 
examined ; with diseases of the kidneys, however, the normal small 
proportion of cholesterol present as ether is considerably exceeded. 
Inconsiderable variations occur in the proportion of free 
cholesterol in the suprarenal glands, but the combined cholesterol 
exhibits wide differences in different cases, the highest amounts 
being found in two instances of kidney disease and in one normal 
instance. In no case examined was cholesterol detectable morpho- 
logically in the liver, but with kidney disease of long standing the 
ester of cholesterol may be discovered morphologically in the 


kidneys in amount corresponding well with that found chemically. 
a< a Be 


The Colloid Chemical Importance of Physiological Ionic 
Antagonism and of Equilibrated Salt Solutions. S. M. 
Nevuscntosz (Pfluger’s Archiv, 1920, 181, 17—39; from 
Chem. Zentr., 1920, iii, 312)—It has not been well established 
that the physiological action of ions depends solely on their 
relationship to the proteins, and that these relationships are purely 
chemical in character. In many physiological phenomena, in the 
cell, lipoids play a predominating réle. Solutions of lecithin (2%) 
have been treated with equal quantities of salt solutions and their 
surface tensions determined stalagmometrically. The chlorides of 
the cations Na, K, Ca, Mg, and Al noticeably increase the surface 
tension of lecithin solutions. With mixtures of these salts, an 
antagonism between the cations is very obvious. The surface 
tension of a lecithin solution in the presence of a mixture of salts 
is dependent, in the first place, on the relative ratio of concentra- 
tion of the cations, and is not influenced within wide limits by the 
absolute concentration of the solution. A far-reaching parallelism 
exists between physiological and colloidal chemical ionic antagonism 
as shown in this manner. The physico-chemical basis of ionic 
antagonism is found in the capacity shown by the cations of mutual 
replacement from their adsorption compounds (in this case from 
the surface of the lecithin particles), but the displacing ion does 
not take the place of that displaced. H. W. 


Water-soluble Vitamines. I. Are the Antineuritic and 
the Growth-promoting Water-soluble-B Vitamines the 
Same ? A. D. Emmerr and G. O. Luros (J. Biol. Chem., 1920, 43, 
265—286).—Experiments designed to ascertain whether these two 
substances are identical lead the authors to suggest, tentatively, at 
least, that they are not the same. The antineuritic factor appears 
to be more readily decomposed by heat. The lack of strictly 
quantitative methods renders the conclusion indefinite. n 

J.C. D. 


Toxic Action of Cyanogen Chloride. C. I. Reep (J. Pharm. 
Expt. Ther., 1920, 15, 301—304).—This action is primarily due 
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to the formation of hydrocyanic acid, but in delayed poisoning the 
chlorine may also have an effect. Protection may be given by 
sodium thiosulphate. 


Chemistry of Vegetable Physiology and Agriculture. 


Control of the Purity of Preparations of Carbohydrate by 
Bacterial Fermentation Tests. H. O. Scumit-Jensen (Compt. 
rend. Soc. Biol., 1920, 88, 699—701; from Chem. Zentr., 1920, 
iv, 217).—Different types of bacteria can be investigated by their 
action towards different carbohydrates (Compt. rend. Soc. Biol., 
1920, 83, 502); conversely, the purity of carbohydrates and poly- 
hydric alcohols can be tested by fermentative action if the necessary 
classes of bacteria are available. H. W. 


Proteins of Putrefactive Bacteria. E. Satxowsk1 (Zeitsch. 
physiol. Chem., 1920, 109, 49—56).—Putrefactive bacteria are 
found to contain two protein compounds, one having the characters 
of the albumoses and the other those of a globulin-like protein. 
Neither contains the tryptophan group, whilst the atomic complex 
giving the xanthoprotein reaction is almost entirely lacking with 
the albumose and present in extremely small proportion in the 
protein. When heated in a narrow test-tube, both emit vapour 
capable of blackening lead acetate paper (Siegfried’s reaction), 
whereas this behaviour is not shown by the proteins and is doubtful 
with the albumoses. 

Since Siegfried’s reaction was unknown to Nencki, it is possible 
that the latter's anthraxprotein (A., 1885, 178) is not quite 
free from sulphur. Further work is necessary to ascertain 
if unicellular organisms are able to produce proteins not lack- 
ing in cyclic and heterocyclic groups, but possibly this power 
is restricted to the true plants, among which bacteria and yeasts 
cannot be placed. Between plants and animals lies a third group 
of organisms, which are able to utilise inorganic nitrogen to build 
up their body-substance, but are unable, apparently owing to 
absence of chlorophyll, to convert inorganic into organic carbon. 

Voeltz (Berlin Klin. Woch., 1919, No. 29) fed sheep for 
seventeen to twenty-five days solely on straw (treated with sodium 
hydroxide and free from digestible nitrogen), sugar, starch, and 
carbamide, growth and accumulation of protein taking place. The 
sources of the sulphur and the tryptophan group of the protein 
formed are obscure. _@ & 2 


The Enzymes of B. Coli communis which are Concerned 
in the Decomposition of Dextrose and Mannitol. IV. The 
Fermentation of Dextrose in the Presence of Formic Acid. 
Eczrton Cuartes Grey (Proc. Roy. Soc., 1920, [B], 91, 294—305). 
—The products obtained in the decomposition of dextrose by 
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Bacillus coli communis are divided into three groups: (1) lactic 
acid; (2) acetic acid, alcohol, and succinic acid; (3) formie acid, 
carbon dioxide, and hydrogen, there being a closer relationship 
between the products of groups (2) and (3) than exists between 
either group and group (1). The proportions in which the pro- 
ducts of group (2) appear depend on the intimacy with which the 
reactions of this group co-operate with the reactions of group (3), 
and this further explains the fact that in many normal ferment- 
ations there is a tendency for groups (2) and (3) to appear as 
constituting one group. 

It is now demonstrated that hydrogen, nascent during the 
fermentation, does take part in the production of alcohol, the 
hydrogen arising either from the decomposition of the dextrose 
itself or from the simultaneous fermentation of added calcium 
formate. It is also shown that the presence of calcium formate 
does not depress the formation of formic acid, and the consequent 
yield of its gaseous products, carbon dioxide and hydrogen, in the 
fermentation of dextrose by B. coli communis. W. G. 


Action of Bacillus fluorescens liquefaciens (Fliigge) on 
Asparagine in a Definite Chemical Medium. II. Products 
from, and Mode of Attack on, Asparagine. A. BLAaNncHETIiRE 
(Ann. Inst. Pasteur, 1920, 34, 392—411).—The chief products 
formed are acetic, malic, succinic, fumaric, and carbonic acids. 
The mechanism of their formation is discussed. J. C. D. 


Influence of the Nature of the Carbonaceous Food on the 
Utilisation of Nitrogen by Bacillus subtilis. E. Avser 
(Compt. rend., 1920, 171, 478—480).—Glycerol gives a better 
yield of culture and a better utilisation of nitrogen than levulose, 
and this in turn than dextrose, when added to the culture solution 
of Bacillus subtilis. The high yield of organism and increased 
utilisation of nitrogen with glycerol are probably due to its pre 
liminary conversion into pyruvic acid, and it is noted that sodium 
pyruvate gives even better results than glycerol. W. G. 


Experiments on Osmosis and on Aspiration due to 
Evaporation, Suitable for Use in Plant Physiology. Prerre 
Lesace (Compt. rend., 1920, 171, 358—360).—-Simple modifica- 


tions of the experiments of Dutrochet and Askenasy are described. 
W. G. 


Fluorescence and Condition of Chlorophyll in Living Cells. 
Kurt Stern (Ber. Deut. bot. Ges., 1920, 38, 28—35).—The 
author’s spectroscopic investigations show that chlorophyll 
fluoresces only in true solution, colloidal chlorophyll solutions and 
solid chlorophyll exhibiting no appreciable fluorescence. Observa- 
tion of the fluorescence of turbid media with the naked eye leads 
to erroneous conclusions, spectroscopic examination being necessary 
to ascertain the real strength of the fluorescence. In the intact 
cell, the chlorophyll is contained in lipoidal, true, and fluorescing 
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solution. The process of assimilation proceeds partly in the 
lipoidal and partly in the hydroid phase, and surface-active sub- 
stances alter the limiting surface between the two phases and 
thereby retard or assist assimilation. a. HP. 


Behaviour of certain Organic Compounds in Plants. XII, 
G. Cramician and C., Ravenna (Gazzetta, 1920, 50, ii, 13—46).— 
An account of work already published (A., 1919, i, 58, 140, 241; 
this vol., i, 408). oe me 


Enzyme Formation with Aspergillus niger. H. von 
Evter and 8. Asarnos (Fermentforsch., 1920, 3, 318—-329; from 
Chem. Zentr., 1920, iii, 201—202).—The investigation proceeded 
along lines similar to those adopted by Euler and Svanberg 
(A., 1919, i, 201, 614) in the case of saccharase in 
bottom yeast. As far as saccharase is concerned, it is found 
that the total enzyme action remains almost unchanged if the 
well-ground fungus material is brought into contact with sucrose 
solution either after being warmed to a temperature at which the 
saccharase is not damaged or after being dried with or without 
toluene. Wohlgemuth’s method can only be applied with difficulty 
to the estimation of amylase by the direct action of the fungus 
material on starch solution; the sugar which is formed is best 
estimated by Bertrand’s reduction method. For the type investi- 
gated, and under certain conditions, the inverting capacity, 
I;=kxg sugar/g dry substance, is found to be 0°32x10-%. A 
fungus which had been grown on starch solution with the addition 
of peptone had a saccharase activity about 30% higher than 
that of a specimen grown under similar conditions but in the 
absence of peptone. Addition of peptone to the nutrient solution, 
which otherwise contains only inorganic nitrogen, also influences 
the formation of amylase. The data of other workers with regard 
to the improvement in the formation of amylase, due to addition 
of starch to the nutrient solution, could be quantitatively 
confirmed. ‘ 


Water-soluble Vitamines. II. The Relation of the 
Antineuritic and Water-soluble Vitamines to the Yeast 
Growth-promoting Stimulus. A. D. Emmerr and Mase. 
Srocxnorm (J. Biol. Chem., 1920, 48, 287—294).—Further 
evidence is given in support of the theory that the antineuritic 
and the growth-promoting vitamines are not identical. It is also 
possible that the substance which promotes cell-division in yeast 
is another factor of the vitamine type. It is therefore considered 
inadvisable to employ the quantitative method introduced by 
Williams (A., 1919, i, 463) until the differentiation of these factors 
has been satisfactorily accomplished. J.C. D. 


Comparative Studies on Respiration. XI. Effect of 
Hydrogen-ion Concentration on the Respiration of 
Penicillium chrysogenum, F.G. Gusrarson (J. gen. Physiol., 
1920, 2, 617—626).—Variations in the P,, value between 4 and 8 
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produce practically no effect on the normal rate of respiration of 
Penicillium chrysogenum (the rate at neutrality is considered 
normal). Increasing the /’,, value to 8°80 causes respiration to 
fall to 60% of the normal, after which it remains stationary for 
the duration of the experiment. Decreasing the ?,, value to 2-65 
causes a gradual rise and a gradual return to the normal; at 
P, 1:10 to 1°95 the preliminary rise amounts to 20%, and is 
followed by a fall to below the normal. The decreases in respira- 
tion brought about by solutions of a P,, value of 1°95 or less are 
irreversible, whilst a similar decrease which occurs at P, 8°80 is 
reversible, the rate coming back to practically normal after the 
material is replaced in a neutral solution. 

Determinations by means of Winkler’s method showed an increase 
in the consumption of oxygen in acid solutions and a decrease in 
alkaline solutions. H. W. 


Crystallisable Sugar and Free Acids in Plants. H. Coun 
(Compt. rend., 1920, 171, 316—318).—The fact that sucrose exists 
in a large number of fruits in the presence of free acid at a con- 
centration more than sufficient to cause its inversion is shown to 
be due to the presence of alkali salts of the organic acids in the 
juices, which lessen the hydrolysing action of the free acids. 


W. G. 


Relation between the Calcium and the Nitrogen Content 
of Plants and the Function of Calcium. F. W. Parker and 
E. Truoe (Sow Scz., 1920, 10, 49—-56).—From the consideration 
of a large number of analyses of various plants with respect to 
their nitrogen, phosphorus, potassium, calcium and magnesium con- 
tent, it was observed that the only element the amount of which 
was closely related to the nitrogen content was calcium. These 
plants could be grouped in two classes, according to their calcium- 
nitrogen ratio. In one group the ratio was low, averaging 0°306, 
and this group consisted of plants of the grass family, which have 
a low lime requirement. In the other group the ratio was high, 
0°553,» and the group contained the legumes and other plants 
which have a high lime requirement and are sensitive to soil 
acidity. These results point to the conclusion that plants which 
have a high nitrogen or protein content, and therefore produce 4 
large amount of acidity from protein metabolism, require a large 
amount of calcium as carbonate for the neutralisation of the plant 


acids. J. H. J. 


Inulin in the Globe Artichoke. Rurn Oxry and ANNA 
W. Wittrams (J. Amer. Chem. Soc., 1920, 42, 1693—1696).—In 
a sample of globe artichoke which, by the ordinary methods of 
analysis of foodstuffs, gave 6°8% of nitrogen-free extractives, the 
authors found 2°5% of inulin and altogether 4°2% of total carbo 
hydrate extracted by water and 1% hydrochloric acid. W. G. 


Enzyme Action in Echinodontium tinctorium, Ellis and 
Everhart. Henry Scumirz (J. gen. Physiol., 1920, 2, 613—616). 
—The present paper is the second of a series dealing with the 
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physiology of wood-destroying fungi (compare Schmitz and Zeller, 
Ann. Missourt Bot. Garden, 1919, 6, 193). In Lchinodontium 
tinctorvum, the presence of the following enzymes has been demon- 
strated: esterase, maltase, lactase, sucrase, raflinase, diastase, 
inulase, cellulase, hemicellulase, urease, rennet, and catalase. 

H. W. 


Carbohydrates of Lichen islandicus. E. Satxowski (Zeitsch, 
physiol. Chem., 1920, 110, 158—166. Compare A., 1919, i, 242). 
—The author confirms the statement of Errera (Diss., 1882) and 
others to the effect that Lichen islandicus contains two carbo- 
hydrates: (1) lichenin, which gelatinises when the hot solution is 
cooled and gives no reaction with iodine, and (2) a soluble carbo- 
hydrate which, contrary to the statment of Ulander and Tollens 
(A., 1906, ii, 193), gives a decided blue coloration when carefully 
treated with iodine solution ; this coloration is, however, distinctly 
less intense than that obtained with starch, and it is possible that 
this carbohydrate, known as isolichenin, is not a single individual, 
and that the iodine reaction depends on the presence of a third 
carbohydrate in small proportion. 

The physical constitution of lichenin in the moist state suggests 
that this compound either belongs to the pectins or contains these. 
Dry lichenin does not, however, respond to the method for detect- 
ing pectin given by von Fellenberg (A., 1916, ii, 351), according 


to whom the pectins yield methyl alcohol when treated with sodium 
hydroxide solution. xs me Bi 


Kinetics of the Action of Catalase Extract from Marine 
Algz, with a Note on Oxydase. Harotp Ciark Hampron and 
Lourens G. M. Baas-Becxine (J. Gen. Physiol., 1920, 2, 
635—649).—Preliminary investigations of the catalase, peroxydase, 
and oxydase of marine alge are described, the present communica- 
tion dealing only with Ulva taeniata, Setchell and Gardner. This 
contains a catalase, which adheres to the cells to a certain extent, 
but may, mechanically or by exosmosis, pass into the surrounding 
medium. This catalase is able to act on peroxide in a neutral 
medium, the reaction being unimolecular. In an alkaline medium, 
the catalase decomposes peroxide, following the formula of Schmidt- 
Nielsen, K = ./a—/a—2x/t/a(a—x). The reaction time varies in 
a linear relation with the concentration of the peroxide. Reaction 
Velocity and enzyme concentration vary in a linear relation. 
Reaction velocity and peroxide concentration vary in a continuous 
non-linear and non-exponential relation. Since the peroxide is in 
excess of the feeble catalase, these facts are in agreement with the 
data of Senter on blood catalase. On dilution, the enzyme is 
destroyed, following highly exponential lines, dx/dt=K(a—x)8, or 
wen dx/dt = K(a—z)*. 

Ulva taeniata contains oxydase; the presence of peroxydase is 


hot proved. H. W. 
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Extractive Substances of Melolontha vulgaris. Dankwarr 
ACKERMANN (Zeitsch. Biol., 1920, 71, 193—202).—This organism 
is found to contain uric acid, leucine, putrescine, lysine, p-hydroxy- 
phenylethylamine, choline, and either cholesterol or an allied sterol, 
Melolonthine (compare Schreiner, A., 1871, 24, 1201), creatine, 
creatinine, betaine, and tyrosine could not be detected. 

as me Fe 


Action of Rain Water on the Deposits from Copper Spray 
Liquids. G. ViLLEpieu and (Mme) VILLEpizu (Compt. rend., 1920, 
171, 360—363).—Ordinary country rain water does not dissolve 
even traces of copper from the precipitate obtained in either 
Bordeaux or Burgundy mixtures. W. G. 


Acidity of Japanese Acid Clay. Kivune: Kopayasui (J. Chem. 
Ind. Japan, 1920, 23, 543—549).—Japanese acid clay (Japanese 
fuller’s earth) is a closely related mixture of colloidal hydrous 
aluminium silicates, Al,0,,2Si0,,cH,O, and an amorphous 
anhydrous compound of orthosilicic acid, SiO,,7H,O, and may be 
expressed by the formula <A1I,0,,6Si0,,zH,O, where z is more 
than 6. The clay itself is not a true acid substance, and the 
acidity is to be ascribed to its adsorptive property. Adding an 
acid clay to some basic dye solution, RCI, it may be supposed that 
the so-called Helnhorz double layer is formed on the surface of the 
clay, and that it adsorbs hydroxyl ions in accordance with its 
properties as an acid gel, whilst hydrogen ions are liberated. The 
radicle R combines with the hydroxyl ions and the hydrogen ions 
unite with chlorine ions of the basic dye; hydrochloric acid will 
therefore be liberated. Reaction between an acid clay and neutral 
potassium chloride solution similarly produces hydrochloric acid, 
which dissolves aluminium in the clay. The aluminium chloride 
thus formed will be decomposed by hydrolysis into aluminium 
hydroxide and hydrochloric acid. K. K. 


The Occurrence and Nature of the Plant Growth- 
promoting Substances in various Organic Manurial 
Composts. F.Lorence Anniz Mockertpae (Biochem. J., 1920, 14, 
432—450).—The ordinary organic manures used in horticultural 
and agricultural operations, namely, leaf-mould and fresh and well- 
rotted stable manure, and well-manured fertile soil, contain, m 
varying proportions, water-soluble substances, which are effective 
as plant growth-promoting substances, as is shown by the effect of 
their aqueous extracts on the development of plants of Lemna 
major. In all cases, the extract of rotted manure was more 
effective than that of the fresh material. All these materials 
contain appreciable quantities of nucleic acid and its derivatives 
in various stages of decomposition, and the greater the bacterial 
decomposition of the material concerned, the greater is the 
resolution of the original nucleic acid into its free bases. W. G. 
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Oxidation of Hydrocarbons by Oxygen. Oxidation of 
Paraffin, C. Keser (Ber., 1920, 53, [B), 1567—1577. Compare 
Fischer and Schneider, this vol., i, 519; Griin, this vol., i, 520).— 
In a previous communication (this vol., i, 280), the author has 
dealt with the volatile acids obtained by the oxidation of paraffin ; 
he now describes the investigation of the residual mass, which 
amounts to 90—100% of the initial material, and has iodine 
number 1—2, saponification number 250—300, and acid number 
about 200. The highly complex mixture of acids cannot be 
separated into its components by the ordinary methods, and only 
by a suitable combined process is it possible to isolate and identify 
certain acids. At present, efforts have been mainly directed 
towards the characterisation of solid, saturated, normal fatty acids 
from C,)>H.O, onwards, such as occur in the animal and vegetable 
organisms. 

The crude residue is washed with water and then hydrolysed 
with alkali hydroxide; after removal of unsaponifiable matter, the 
acids are liberated, and a fraction soluble in light petroleum is 
prepared. This fraction is esterified with ethyl alcohol, and a 
partial separation is effected by distillation of the ethyl esters 
under diminished pressure. The ester fractions are separately 
hydrolysed, and the resulting acids are separated by suitable com- 
binations of the following methods: (i) crystallisation of the acids, 
(ii) separation of the potassium salts by acetone (compare Fuchini 
and Dorta, A., 1914, ii, 153), (iii) the magnesium acetate method, 
and (iv) crystaliisation of a mixture containing a suspected acid 
from a saturated solution of that acid. The presence of the follow- 
ing acids has so far been established: decoic, myristic, palmitic, 
heptadecoic, stearic, and arachidic, and an acid, C,,H,,0,, which 
is isomeric with palmitic and possibly identical with Bergmann’s 
isopalmitic acid (A., 1918, i, 285). H. W. 


The Chlorination of Ethylene in the Presence of Calcium 
Chloride. J. A. Smyrue (Gas J., 1920, 149, 691—693)—A 
simple apparatus is described for use with Newth’s method (T., 
1901, 79, 915) for the preparation of ethylene, by means of which 
a steady supply of the pure gas may be obtained. When the gas 
prepared in this way is passed, along with chlorine, over a short 
layer of calcium chloride in a water-cooled tube, a mixture of 
dichloroethane (50%), trichloroethane (25%), and less volatile com- 
pounds (25%) is obtained, and from this pure dichloroethane may 
readily be separated by fractionation. The trichloroethane prob- 
ably results from the secondary action of chlorine on the dichloro- 
ethane, and not from the preliminary formation of vinyl chloride 
with subsequent addition of chlorine. The less volatile compounds 
are probably chloro-derivatives of polymerides of ethylene. 
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Dichloroethane behaves towards potassium carbonate in a pre- 
cisely similar manner to dibromoethane, giving ethylene glycol and 
vinyl chloride, but the action is much slower than with the 
dibromoethane. W. G. 


The Interaction of Ethylene and Sulphuryl Chloride. 
Witt1am Foster (Science, 1920, 51, 641—642).—At the ordinary 
temperature, no apparent change occurs when ethylene is bubbled 
through sulphuryl chloride. Under certain conditions, not men- 
tioned, on continued passage of the gas the solution becomes 
greenish-yellow, and the temperature rises to a maximum of 
35—40°. Then the solution becomes colourless, the temperature 
falls, and the colour reappears. This cycle is repeated often, each 
time becoming longer and the temperature differences less pro- 
nounced. Some products of the reaction are ethylene dichloride 
and sulphur dioxide. The subject is still under investigation. 

CHEMICAL ABSTRACTS. 


Preparation and Characterisation of Ethylenebromo- 
hydrin. Joun Reap and Rexrorp George Hoox ('T., 1920, 117, 
1214—1226). 


Preparation of isoAmyl Alcohol by Pasteur’s Method. 
Feévix Martin (J. Pharm. Chim., 1920, [vii], 22, 220—226).—In 
the preparation of the amylsulphuric acids, which is the first step 
in the isolation of pure zsoamyl alcohol from fusel oil by the 


fractional crystallisation of the barium amylsulphates, the best 
results are obtained with 90—91% sulphuric acid (D 1-820—1°825), 
using an excess of 15—-20% above the theoretical quantity. Under 
these conditions, about 60% of the alcohol is esterified, but as a 
small proportion is apparently converted into the normal sulphate, 
the actual yield of the acid sulphates amounts to about 50—55%. 
If a large excess of sulphuric acid is used, considerable difficulties 
are encountered later in the separation of the barium sulphate 
without any adequate compensation in the increased percentage of 
alcohol esterified. G. F. M. 


[Reactions and Derivatives of £-Dichlorodiethyl 
Sulphide.] O. B. Hexrricn (J. Amer. Chem. Soc., 1920, 42, 
1839).—The author states that certain of the physical constants 
(this vol., i, 525) previously given are incorrect. The following 
are the corrected values: Line 24,* read “b. p. 222—223°/21 mm.” 
Line 20,* “m. p. 171°” Line 17,* “b. p. 173—175°/21 mm.” 
Line 13,* “b. p. 193—195°/22 mm.” W. G. 


Catalytic Reduction of Organic Compounds with the 
Aid of Nickel Carbonyl. Rvuporr Lessine (D.R.-P. 321938; 
from Chem. Zentr., 1920, iv, 367).—(1) The catalyst is brought 
into action at the moment of decomposition of the nickel carbonyl. 
(2) The nickel carbonyl and hydrogen or gases, which are richer 
in hydrogen than technical water-gas, are brought into contact 
with the substance to be hydrogenated at a suitable temperature 


* From bottom. 
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during the whole course of hydrogenation. (3) The nickel carbonyl 
is dissolved in the substance under treatment, and the solution is 
injected into a heated vessel, in which it comes into contact with 
hydrogen or the hydrogenating agent. 

Hydrogen containing 5—10% of carbon monoxide is used in the 
treatment of oils or fatty acids. The more volatile tar oils, 
benzene, etc., are heated to the requisite temperature with 
hydrogen containing nickel carbonyl; the preparation of aniline 
from nitrobenzene is effected similarly. H. W. 


Keto-enolic Desmotropy. XII. The Fractional Distilla- 
tion of Ethyl Acetoacetate. Kurr H. Meyer and Viktor 
ScHoELLER (Ber., 1920, 53, [B], 1410—1416).—Ethyl acetoacetate 
has been distilled from a Jena-glass apparatus which had been 
cleaned by being steamed, washed with alcoholic hydrogen chloride, 
and dried at 100°. The operation was performed under 2 mm. 
pressure, and the ester was thus divided into four equal fractions 
and a residue in the flask; the former contained 78%, 76%, 72%, 
and 63%, respectively, of the enolic form, of which only 5% was 
present in the residue. The whole distillate is highly enolised, 
whilst an ester richer in the ketonic form remains in the flask. 
Special experiments show that enolisation only occurs to a slight 
extent in the vaporous phase, even when this is superheated and 
in contact with glass. The change seems to be mainly located on 
the walls of the neck of the flask and the column, where the con- 
densed ketone, in boiling, is isomerised to the equilibrium ester, 
which evolves the more volatile enolic form. Since the desmo- 
tropic change was probably due to the catalytic action of the glass, 
the experiment was repeated, using a quartz flask with glass con- 
denser and receivers; the enolic contents of three fractions and a 
residue, all of equal volume, were 22, 11, 2°5, and 0% respectively. 
The mean percentage of enol in distillates and residue combined 
was 8°9%, so that the ester was practically unaffected by the dis- 
tillation. It appears beyond doubt that fractionation under 
“aseptic” conditions affords the readiest means of isolating the 
pure ketone, and the enolic form may also be isolated by repeated 
distillation of larger amounts. (The enolic content of the various 
fractions is deduced from their refractive indices, a graph showing 
the relationship between the two functions being given in the 
original.) 

Methyl benzoylacetate has been similarly distilled from a glass 
flask; three successive fractions contained 40, 21, and 20% of the 
enolic form, which was present to the extent of 8% in the residue 
and 18% in the original ester. In this experiment, it is noteworthy 
that the first drops of the distillate solidified in the condenser, a 
sign of the presence of the almost pure enolic form. H. W. 


Decomposition of the Acid Salts of Dibasic Acids in 
Aqueous Solution. V. Tu. SaBALiTscHKA (Ber., 1920, 53, [B], 
1383—1387. Compare A., 1919, i, 433, and previous abstracts). 
—Aqueous solutions of the potassium hydrogen salts of malonic, 
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succinic, maleic, and fumaric acids have been extracted with ether, 
and the amount of acid removed has been determined ; the partition- 
coefficient of the free acids between ether and water has been 
measured under identical conditions. The ethereal solution was 
found to contain about one-thirteenth of the malonic acid origin- 
ally present in the acid salt, whilst the corresponding fractions for 
succinic and fumaric acids are one-sixth and one-fifth ; further, the 
presence of free acid in the aqueous solution of the hydrogen 
maleate could not be detected. Protracted continuous extraction 
of an aqueous solution of potassium hydrogen succinate by ether 
showed that it is possible to remove nearly the whole of the acid 
portion by this means, but the process becomes very slow towards 
the end, partly by reason of the diminished concentration of the 
free acid in the aqueous solution, but also in consequence of the 
presence of relatively large quantities of normal salt. H. W. 


The Electrosynthetic Preparation of »-Tetradecane-au- 
dicarboxylic Acid. Kart Srosivs and Kart Wixster (Biochem, 
Zeitsch., 1920, 108, 75—81).—On electrolysing the potassium ethy] 
ester of azelaic acid, ethyl n-tetradecane-aw-dicarboxylate was 
obtained: 2CO,Et-[CH,},,CO,.K = CO,Et:[CH,],,-CO,Et + 2CO,+ 
2K. From this the acid was obtained, and found, as expected, to 
be identical with thapsic acid, isolated by Canzoneri from juniper 
berries (A., 1884, 461). 8. S. Z. 


The Growth of Crystals of Potassium Sodium Tartrate. 
Misuio Isuimoto (Proc. Phys.-Math. Soc. Japan, 1920, [3], 2, 81). 
—The crystals of potassium sodium tartrate were obtained from 
the solution by very slow cooling. Successful growth depends on 
the rate of cooling and the evaporation of the liquid. The solution 
was kept in a 25-litre thermostat heated electrically. The 
vessel containing the solution was sealed practically air-tight to 
retard the evaporation of the liquid. The solution was prepared 
to be saturated at a temperature between 30° and 32°, and its 
rate of cooling was slow, about 0°2—0°4° per day. In such a way, 
crystals of 6—7 cm. in length were obtained in two weeks or more. 
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Production of Saccharic Acid and Tartaric Acid from 
Carbohydrates. Diamatr Axrt.-Ges. (Brit. Pat. 108494).— 
Saccharic and tartaric acids are readily obtained by oxidising 
carbohydrates with sulphuric and nitric acids, or sulphuric acid 
and oxides of nitrogen, peroxidised by treatment with air, ozone, 
or oxygen, at a temperature of 100°, in presence of oxidising 
catalysts, particularly molybdenum, mercury, or platinum. For 
example, 100 parts of starch are mixed with 150 parts of water 
and 3 parts of sulphuric acid and saccharified. Concentrated 
sulphuric acid (25 parts), nitric acid (D 1:4; 60 parts), and an 
oxide of molybdenum (1 part) are then added, and the reaction 
mixture is maintained at 100°, a further 100—140 parts of nitric 


Se) 2. Oe oie ae ee 


ORGANIC CHEMISTRY. i. 709 


acid being gradually introduced. At the end of the operation, the 
nitric acid is evaporated, and, after diluting the residual. liquor 
with water, the molybdenum is precipitated by hydrogen sulphide 
and the sulphuric acid and traces of oxalic acid by lime or baryta, 
and saccharic acid separated from the filtrate. after concentration, 
as potassium hydrogen saccharate. The yield amounts to 65%. 
If mercury is used as catalyst, and twice the quantity of nitric 
acid is added, a yield of 60% of potassium hydrogen tartrate, 
together with about 10% of saccharate, is obtained. G. F. M. 


Mixed Dismutation of Aldehydes. F. F. Norp (Biochem. 
Zeitsch., 1920, 106, 275—280).—The reaction between two different 
aldehydes, expressed by the equations R-CHO+R,-CHO+H,0= 
R-CH,-OH + R,-CO.A or R,-CH,-OH+R-CO.H. is termed mixed 
dismutation of aldehydes. According to Neuberg’s theory of 
fermentation (Neuberg and Kerb, A., 1914, i, 118), such a reaction 
may be assumed to take place between the two intermediate pro- 
ducts, methylelvoxal and acetaldehyde, in such a way that pyruvic 
acid and ethyl alcohol are formed until all the sugar is exhausted : 


CH,-CO-CHO 0 CH,-CO-CO,H 
oe = . 
CH,-CHO H,  CH,-CH,-On 


The author has investigated the reactions between the following 
pairs of aldehydes in presence of aluminium ethoxide as condensing 
agent: (1) acetaldehyde and isovaleraldehyde, (2) isovaleraldehyde 
and benzaldehyde. and (3) acetaldehvde and benzaldehyde. In 
each case, mixed dismutation occurs, the products in case (1), for 
instance. being ethyl acetate, amyl valerate, amyl acetate, and 
ethyl valerate. a. ae Es 


The Dehydroxidation of Aldehydes. Mechanism of 
Oxidation. Erich Mitier (Annalen, 1920, 420. 241—261. 
Compare Miiller and Hochstetter, A., 1914, ii, 615; Fichter, A.., 
1918, ii. 439).—It has been shown that when an alkaline solution 
of formaldehyde is electrolysed with a copper anode, equal volumes 
of hydrogen are initially evolved from either pole, but the evolu- 
tion from the anode gradually ceases as the electrolysis proceeds: 
it is now found that the process occurs for an indefinite period 
when the anode is made of copper foil which has been covered with 
molten cuprous chloride and subsequently cathodically reduced in 
sodium hydroxide solution, or of silver foil which has been treated 
ma similar manner. A similar action takes place in the presence 
of certain metallic oxides, of which cuvrous and cupric oxides, as 
well as silver oxide, have been particularly investigated; in these 
cases there is a period of incubation. The reaction has been 
extended to acetaldehvde and benzaldehyde, which are also found 
to be converted into the corresponding acid and gaseous hydrogen. 
The latter is also evolved in small quantity from alkaline solutions 
of formaldehyde in the presence of certain metals and in the 
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absence of particular oxidising agents; these metals also catalytic- 
ally accelerate the Cannizzaro reaction. 

The mechanism of oxidation is represented by the following 
scheme: 


R O R O+H’ Za . 
ator +” 5, Sots” «P= woes. +m 
Aldehyde. O-Aldehyde. A 
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in which F is the charge induced by the electric current or by an 
oxidising agent. The primary product of the oxidation of an 
aldehyde is the corresponding O-aldehyde; dehydroxidation occurs 
if this is more readily oxidised according to III than in accordance 
with II. Conversion of aldehyde into acid without evolution of 
hydrogen may occur along the lines I and II, or I, ITI, and IV. 
Whether or not hydrogen is evolved during the oxidation of the 
aldehyde in the presence of catalysts depends on whether the latter 
accelerate III more than IV. H. W. 


Quantitative Investigation of Cannizzaro’s Reaction in 
the Condensation of Acetaldehyde by Aqueous Alkalis. 
Haratp HamMarsteEN (Annalen, 1920, 420, 262—275).—The 
investigation forms part of a biochemical study of the function of 
acetaldehyde in: plants. Under the action of aqueous alkali, the 
aldehyde is decomposed into alcohol and acid, into aldol and 
aldehyde resin. The first and third types of action are chiefly 
described in the present communication. 

The experiments were carried out with NW /2-aqueous acet- 
aldehyde solution at 0°, 18°, and 50° respectively. The bases used 
were the hydroxides of potassium, barium, calcium, and lead. In 
addition, buffer solutions prepared from the di- and mono- 
hydrogen phosphates of potassium and sodium, and from borate 
and sodium hydroxide, were also employed. In the case of the 
alkali hydroxide solutions, the amount of acid formed was estimated 
by titration of the resulting solution with acid in the presence of 
phenolphthalein; with the buffer mixtures, the solutions were 
strongly acidified with phosphoric acid, distilled to syrupy con- 
sistency, and subsequently treated with steam until all acetic acid 
was removed, the latter being then titrated in the combined dis 
tillate. Aldehyde resin was estimated by extraction of the solt- 
tions with chloroform, evaporation of the latter, and desiccation of 
the residue at 120°/10 mm. until constant in weight. 

The results are given in an extended series of tables. It 1 
found that the aldol condensation proceeds at a relatively much 
greater rate than the Cannizzaro reaction, the former taking place 
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so rapidly that it is impossible for any considerable amounts of 
alcohol or acid to be formed. The maximum production of acid 
observed during the whole course of the experiments is only 12°5% 
of that theoretically possible. H. W. 


Additive Compounds of the Acetylacetone Derivatives of 
the Rare Earths. G. Janrscn and E. Meyer (Ber., 1920, 53, [B), 
1577—1587. Compare Biltz and Clinch, A., 1904, i, 715.)—A series 
of additive compounds of the acetylacetone derivatives of the rare 
earths with ammonia, aniline, and pyridine has been investigated in 
the hope that a convenient chemical means of separating these 
elements might be found in their internally complex salts or their 
additive compounds. This does not, however, appear to be the case. 
The compounds which are described are considered to be constituted 
according to the annexed _ general 


/O-CMe | formula. 
M< >on) ‘ae Lanthanum  acetylacetone, m. p. 
‘O:CMe /, 


| 151° (Biltz, loc. cit., gives 183°), sie 
bines with a molecule of ammonia, 
pyridine, or aniline, respectively, to yield compounds, colourless 
needles, m. p. 147°5°, slender, colourless needles, m. p. 142°, and 
colourless, silky needles, m. p. 192°. Lanthanum dibenzoyl- 
methane, pale yellow, shining needles, m. p. 141—143°, is obtained 
by the action of dibenzoylmethane on a suspension of lanthanum 
hydroxide in boiling ethyl alcohol; it combines with a molecule of 
ammonia, yielding a swhstance, pale yellow, slender needles, m. p. 
99°, which rapidly loses the whole of the ammonia on exposure to 
air. Gadolinium acetylacetone is isolated in the form of the 
dihydrate, which, when crystallised from absolute alcohol, passes 
into the monohydrate, colourless, transparent needles, m. p. 142°; 
the pyridine compound, Gd(C,H-;O,)..C;H;N, forms colourless 
needles, m. p. 139°5°. Yttriwm acetylacetone, colourless, trans- 
parent, pointed needles, m. p. 131°, is prepared in the same manner 
as the lanthanum salt, than which it is considerably more stable ; 
the compounds with ammonia, pyridine, aniline, and acetonitrile 
form colourless needles, m. p. 129°, slender, shining needles, m. p. 
121°, small needles, m. p. 109°, and colourless, fatty crystals, m. p. 
138°; the first- and last-named compounds are somewhat unstable. 
Yttrium dibenzoylmethane forms long, yellow, shining needles, 
m. p. 240°; it does not appear to yield additive compounds with 
ammonia, pyridine, aniline, or acetonitrile. H. W. 


Mutarotation of Dextrose in Alkaline Solution. Hans 
MurscunausEer (Biochem. Zeitsch., 1920, 106, 23—36).—The 
author has measured the velocities of disappearance of the muta- 
rotation of dextrose in distilled water and in W/10-—N/7000- 
sodium carbonate solutions, all the measurements being carried 
out at 20°4°. The values of the velocity constant of the change 
of mutarotation for different concentrations of sodium carbonate 
are: water, 7°11; WV/7000, 7-32; WV/6000, 9°32; W/5000, 12°70; 
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NV /2000, 24.4; V/1000, 56:5; WV /500, 93-1, these numbers giving 
almost exactly a straight line when plotted against the concen- 


trations of the alkali (compare Osaka, A., 1909, i, 456). 
= ms 2. 


The Stability of a.Dextrose. Hans von Ever and Arvip 
Hepetius (Biochem. Zeitsch., 1920, 107, 150—158).—The H-ion 
concentration conducive to the maximum stability in the muta- 
rotation of dextrose is ?,,=3°6+0°2. The temperature-coefficient 
at this H-ion concentration is only slightly higher than that at 
P,,=6. 8. 8. Z. 


Action of the Carbonates of the Alkaline Earths on 
Dextrose. III. Hans Murscunauser (Biochem. Zeitsch., 1919, 
101, 74—81. Compare this vol., i, 13, 662).—As in the case of 
calcium carbonate, strontium carbonate, barium carbonate, and 
magnesium carbonate when boiled with a solution of dextrose, 
gradually reduce the dextrorotation of the solution to zero or to 
slight levorotation. The reduction of the sugar also falls, but to 
a smaller extent than the rotation. The formation of levulose 
is established by the isolation of the phenylmethylosazone of this 
sugar from the treated solution. The fall in the reduction is 
ascribed to the formation of acids. The velocity of the change in 
the rotation is proportional to the equivalent weights of the dis- 
solved substances. 8. 8. Z. 


Rate of Hydrolysis of Phosphoric Esters of Sugar 
Derivatives. P. A. Levene and M. Yamacawa (J. Biol. Chem., 
1920, 48, 323—-338)—There is much evidence that the ester 
derivatives of sugar may show considerable differences in the rate 
at which they are hydrolysed. The substances studied in this 
work were the phosphoric esters of (1) a-methylglucoside; 
(2) Bye-trimethyl methylglucoside; (3) a-, B, y-, €-diacetone- 
glucose ; (4) a8-monoacetone-glucose ; (5) a phosphoric acid ester of 
the same sugar derivative as in (4), but differing in the position 
of the acid radicle; (6) ¢-benzoyl-a8-monoacetone-glucose. The 
position of the phosphoric acid in the first compound is not known, 
but in (2) and (3) it is attached to the same carbon atom, so that 
these two compounds differ only in the nature of the substituent 
group. The fourth ‘substance is formed as a by-product by the 
action of phosphoryl chloride on diacetone-glucose, and apparently 
contains the phosphoric acid radicle attached to a primary alcohol 
grouping, whereas the fifth substance is prepared by the action of 
phosphoryl chloride on monoacetone-glucose, and contains the 
phosphoric acid linked to a secondary alcohol group. The sixth 
substance differs from the preceding two by containing the phos- 
phoric acid in a different position, by the number of the sub- 
stituting groups, and by the difference in character of one of these 
groups. 

The hydrolysis of these six substances was studied in approxim- 
ately equivalent concentration, which was in the neighbourhood of 
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10%. The condition of hydrolysis consisted of treatment with 
0'1V-sulphuric acid at 100°. The rate of hydrolysis followed the 
unimolecular law, and the following constants were obtained: 
K,, 22(10-%); K,, 43(10-%); K,, 56(10-%); Ky, 44(10-%); 
K,;, 58(10-8) ; K,, 18(10-8). 

These results indicate that both the position of the phosphoric 
acid radicle and the character of the substituent groups exert an 
influence on the stability of the ester linking. J. 


Crystalline Chlorotetra-acetyllevulose and Related 
Derivatives. D, H. Brauns (J. Amer. Ohem, Soc., 1920, 42, 
1846—1854).—8-Penta-acetyllevulose, when shaken in chloroform 
solution with aluminium chloride and phosphorus pentachloride, 
gives chlorotetra-acetyllaevulose, m. p. 83°, [a]? —160°9°, which 
slowly decomposes in the air, giving tetra-acetyllevulose. By its 
general behaviour it is probable that this compound is an a-deriv- 
ative. A better yield of the compound is obtained if the tetra- 
acetate is used instead of the penta-acetate, whilst if aluminium 
chloride is omitted in the preparation, the main product is B-chloro- 
tetra-acetyllaevulose, m. p. 108°, [a]> +45°3°. On ethylation, 
tetra-acetyllevulose gives B-ethyltetra-acetyllaevulose, m. p. 83°, 
[al> —127°6°. B-Ethyl laevuloside, m. p. 151°, [a] —155°3°, was 
obtained by the process previously described for B-methy] levuloside 
(compare A., 1916, i, 547). Attempts to prepare a-methyl 


levuloside by a biochemical method or by Fischer’s method 
(compare A., 1895, ii, 553) were not successful. WW. &. 


Action of Different Catalysts on the Combustion of 
Burning Sucrose. J. Arvip HeEpvati (Svensk. Kem. Tidskr., 
1920, 32, 99—103; from Chem. Zentr., 1920, iii, 337—338).— 
The author has extended the observations of Schade (Miinch. med. 
Woch., 1905, i, 1088) on the combustion of pieces of sucrose in 
air by distinguishing between the burning without formation of 
residue and that with the production of a porous mass, and by ex- 
amining the effect of a large number of catalysts. The type of com- 
bustion first named is caused by strongly basic oxides and hydr- 
oxides, by certain oxides which are known to form complex organic 
compounds or to yield higher oxides transitorily, and by certain 
free metals. The formation of a residue occurs in the presence 
of free halogens, halogen hydracids, sulphuric acid, and certain 
other acids, and of many normal salts. H. W. 


The Chemistry of Polysaccharides. The Preparation of 
Pure Polysaccharides. The Mode of Action of Diastatic 
Enzymes and the Dextrin Stage of Polysaccharides. 
E. Herzretp and R. Kuincer (Biochem. Zeitsch., 1920, 107, 
268—294).—Pure starch was prepared by digesting fresh plant 
tissue with 33% sodium hydroxide on the water-bath, and by pre- 
cipitating with 90% alcohol after centrifuging off the insoluble 
constituents. The precipitate was dissolved in water and repre- 
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cipitated with 90% alcohol, this being repeated twice; it was finally 
neutralised with hydrochloric acid, and precipitated again with 
alcohol. The same method was employed in the treatment of 
yeast, and the insoluble portion obtained by centrifuging the pro- 
duct from the first digestion of the yeast with the alkali was treated 
again with boiling alkali and alcohol, which yielded a cellulose- 
like substance. Cellulose was prepared from cotton wool by digest- 
ing it with strong sodium hydroxide and small quantities of carbon 
disulphide, centrifuging, and precipitating the viscous fluid with 
90% alcohol. It was purified by reprecipitation with alcohol and 
neutralised with hydrochloric acid. Agar was purified by pre- 
cipitating an alkaline solution of it with alcohol. Glycogen was 
obtained by digesting minced liver with 33% sodium hydroxide, 
and was purified by precipitation with alcohol. The properties of 
the polysaccharides prepared by the above methods were studied. 
The theory of the iodine reaction and of the action of diastatic 
enzymes as explained from considerations of the condition of the 


dispersed colloidal particles of the polysaccharides is discussed. 
8. 8. Z. 


A Compound of Starch with Phosphoric Acid. Jonanyzs 
Kers (Biochem. Zeitsch., 1919, 100, 3—14).—Starch was esterified 
with phosphoric acid by treating a soluble preparation with a solu- 
tion of phosphory] chloride in chloroform in the presence of calcium 
carbonate. The calcium salt of the amylophosphoric acid was 


precipitated with alcohol from the concentrated solution and 
purified. By means of diastatic cleavage, hexose monophosphoric 
acid was obtained from the compound in the form of a calcium 
salt. The latter substance was fermented by yeast. 8. 8S. Z. 


Preparation and Properties of a Highly-oxidised Cellulose. 
Epmunp Kwecut and Leonarp Tuompson (/. Soc. Dyers and Col., 
1920, 36, 251—255).—An improved method for preparing oxycellu- 
lose is carried out by treating filter paper with an acid solution of 
potassium permanganate (either one or two atoms of oxygen for 
each molecule of cellulose—C,H,,0;), washing the brown, disinte- 
grated powder so formed, decolorising with hydrogen peroxide, 
and drying at 40°. In the stronger oxidation, the aldehyde group 
in the oxycellulose is not attacked. The method avoids the decom- 
position of oxycellulose by alkalis into non-reducing substances 
and its hydrolysis by acids. The so-formed oxycellulose gives an 
intense yellow colour with sodium hydroxide, and, on neutralisa- 
tion, an acid cellulose having only slight reducing power is formed. 
It forms hydrazones with phenylhydrazine and p-nitrophenyl- 
hydrazine. On reduction, oxycellulose does not yield cellulose. 

When kept for one day with cold 0-880 ammonia solution, 4 
gelatinous mass is formed, which retains various amounts of 
ammonia on washing. Probably an unstable aldehyde—ammonia 
is formed. Oxycellulose does not react with aniline, but with 
hydrazine hydrate, hydroxylamine, and hydrogen cyanide it gives 
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indefinite compounds containing nitrogen. It reacts with sodium 
hydrogen sulphite solution. 

Oxycellulose exerts its strongest reducing power in alkaline 
solution, and reduces solutions of cupric, silver and ferric salts. 
In the presence of sodium hydroxide, it readily reduces methylene- 
blue, safranine, rosinduline, indanthren, and indigotin. 

It is not possible to estimate oxycellulose by means of its reac- 
tion with p-nitrophenylhydrazine, since absorption compounds are 
formed. 

The new oxycellulose had a copper number of 14:2, as compared 
with 7°6 for Nastjukov’s bleaching powder-oxycellulose. 

A. J. H. 


Picrates of the Nitrogen Bases of the Alcohol Radicles. 
A. Ries (Zeittsch. Kryst. Min., 1920, 55, 454—-522. Compare T., 
1909, 95, 1275.)—-Detailed crystallographic and optical data are 
given for thirty-one compounds, ranging from methylammonium 
picrate to tetra-n-propylammonium picrate. Many are dimorphous 
or trimorphous, whilst trimethylesopropylammonium picrate is 
tetramorphous, and trimethyl¢sobutylammonium picrate is penta- 
morphous, namely, (1) monoclinic, D™ 1-378; (2) triclinic, 
D 1°378; (3) monoclinic-domatic, D% 1°419; (4) triclinic, prob- 
ably asymmetric, D! 1°377; (5) hexagonal, DY 1°377. Many are 
hexagonal or pseudo-hexagonal, or with prism-angles approaching 
60°. 


Certain New Transformations of Ethylenediamine. 
WitneLm Travse and ExisaBetn PersEerR (Ber., 1920, 53, [B], 
1501—1508).—Aminoethylaminosulphonic acid (Traube and 
Brehmer, A., 1919, i, 434) has been converted into the correspond- 
ing nitroso-derivative, by the decomposition of which a series of 
hydroxy-, alkyloxy-, and halogeno-ethylamines has been prepared. 

A well-cooled solution of 8-aminoethylaminosulphonic acid in 
water is mixed with an aqueous solution of sodium nitrite, and 
subsequently acidified with dilute sulphuric acid, when B-amino- 
ethylnitrosoaminosul phonic acid, CH NO)'S0, separates in 
well-defined crystals, which are extremely explosive when dry (the 
moist preparations are used in the following experiments). The 
acid decomposes quantitatively in boiling aqueous solution in 
accordance with the equation NH,*CH,*CH,*N(NO)-SO,H + H,O = 
NH,°CH,-CH,*OH + N, + H,SO,, and the B-aminoethyl alcohol was 
identified as the picrate, m. p. 159°, and picrolonate, m. p. 225° 
(decomp.). Concentrated hydrochloric acid converts the nitroso- 
acid into 8-chloroethylamine (the sulphate was analysed), whilst 
hydrobromic acid acts with such violence that explosions readily 
ocur, and gives -bromoethylamine. £8-Fluoroethylamine, 
obtained by treatment of the nitroso-acid with 40% hydrofluoric 
acid, evaporation of the solution, and distillation of the residue 
with steam after addition of an excess of alkali, has a strong odour 
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of ammonia, and is distinguished from the remaining halogeno- 
ethylamines by the much greater firmness with which the halogen 
atom is retained. The hydrochloride, hydrobromide, and nitrate 
are crystalline salts, but are not very characteristic by reason of 
their hygroscopic nature and ready solubility; the picrolonate 
crystallises in yellow, non-hygroscopic needles, m. p. 239°. 

B-Aminoethyl methyl ether, colourless, mobile liquid, b. p. 95°/ 
756 mm., is prepared from the nitroso-acid and boiling absolute 
methyl alcohol; the Aydrochloride, hygroscopic crystals, and the 
picrolonate, yellow needles, m. p. 235°, are described. $-Amino- 
diethyl ether (picrolonate, m. p. 204°) is prepared in a similar 
manner. f-Aminoethyl methyl ether hydrochloride is transformed 
by potassium cyanate solution into 8-carbamidoethyl methyl ether, 
NH,*CO-NH:-CH,°CH,:OMe, m. p. 63° after softening at 61°. 
The aqueous solution of the base reacts with phenylcarbimide to 
give phenylcarbamidoethyl methyl ether, m. p. 94°59. B-Amino- 
ethyl n-propyl ether was isolated in the form of its picrolonate, 
yellow, prismatic crystals, m. p. 188°, when rapidly heated. 

The action of phenol on B-aminoethylnitrosoaminosulphonic acid 
leads to the formation of 8-aminoethyl hydrogen sulphate instead 
of the expected aminoethyl phenyl ether. H. W. 


Alkylimidodisulphonic Acids. WutHetm Travupe and Max 
Wotrr (Ber., 1920, 58, [B], 1493—1501)—The investigation of 
the alkylation of basic potassium hydroxylaminedisulphonate 
(Traube, Ohlendorf, and Zander, this vol., i, 717) has been 
extended to basic potassium imidodisulphonate, NK(SO,K),, 
which shows a somewhat similar behaviour, particularly towards 
the more active alkylating agents; with substances such as propyl 
iodide and benzyl chloride, the process is slower, the yields are 
poorer, and the products are mixed with potassium imidodi- 
sulphonate. The cause of this lies in the hydrolysis of the basic 
salt in aqueous solution, NK(SO,K),+H,O — NH(SO,K)o+ 
KOH, and the dual nature of the process, which includes the 
alkylation of the basic salt and the decomposition of the alkyl 
haloid by free alkali; if the first process is slow and the second 
is comparatively rapid, equilibrium is so far disturbed by the 
removal of the alkali hydroxide that the normal salt is largely 
regenerated. Attempts to overcome this difficulty by working with 
concentrated solutions have not been particularly successful. The 
potassium alkylimidodisulphonates are readily decomposed by 
dilute acid into alkylamidosulphonates, which are then slowly 
converted into the corresponding primary amines. 

Basic potassium imidodisulphonate is readily transformed by 
methyl sulphate or methyl iodide into potassium methylimidodt- 
sulphonate, NMe(SO;K),, shining leaflets (the lead, silver, and 
barium salts dissolve freely in water), which is converted by very 
dilute sulphuric acid into potassium methylamidosul phonate, 
NHMe:SO,K, and by 25% hydrochloric acid into methylamine 
hydrochloride, the yield of the latter being 88% of that theoretic 
ally possible. Similarly, potassium ethylimidodisulphonate, long 
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needles, is converted into ethylamine (yield, 64%) and potassium 
propylimidodisulphonate, long, shining needles, into propylamine 
(yield about 40%). Potasseum epihydrinaminedisulphonate is 
freely soluble in water. 
Potassium ethylenediamine-NN!-tetrasulphonate, 
C,H, N(SO3K)o]o, _ , 

small needles, is characterised by its sparing solubility in water, 
100 c.c. of which dissolves only 0-2372 gram at the laboratory 
temperature (the barium dipotassium salt is practically insoluble 
in water). It is readily converted into potassium ethylenediamine- 
NN’-disulphonate, rectangular platelets, from which the corre- 
sponding free acid, shining leaflets, is obtained by means of per- 
chloric acid, and, further, into ethylenediamine sulphate, the yield 
of the latter being 83% of that theoretically possible. H. W. 


A New Method for Producing Hexamethylenetetramine. 
Tu. SABALITSCHKA (Zeitsch. angew. Chem., 1920, 38, 217).—The 
formation of hexamethylenetetramine occurs, not only by the inter- 
action of formaldehyde and free ammonia or ammonium carbonate, 
but also when a neutral ammonium salt, such as ammonium 
chloride, is employed in the absence of any alkali whatever. The 
quantitative aspect of the reaction in this case has not yet been 
investigated. G. F. M. 


The Preparation of a-Derivatives of Hydroxylamine by 
means of Potassium Hydroxylaminedisulphonate. a-Methyl- 
hydroxylamine and aa-Ethylenedihydroxylamine. Wi LHELM 
TrRauBE, Hetnrich OHLENDORF, and HERBERT ZANDER (Ber., 
1920, 58, [B], 1477—1492).—Potassium a-methylhydrorylamine- 
B8-disulphonate, OMe*N(SO;K)o, is readily obtained by shaking 
an aqueous solution of potassium hydroxylaminedisulphonate in 
the presence of that quantity of potassium hydroxide which is 
required to form the basic salt, OK-N(SO,K),, with methyl iodide, 
or, more rapidly, with methyl sulphate (the corresponding Jead, 
barium, and silver salts are freely soluble in water), and is con- 
verted by being heated for a moment with dilute sulphuric acid 
into a-methylhydrorylamine-B-sulphonic acid, hygroscopic syrup, 
which is most readily isolated in the form of its potassium salt, 
well-formed, pearly plates (the barium salt, long, transparent 
prisms, + 1H,O, was analysed ; the /ead and silver salts are freely 
soluble in water). Protracted action of boiling sulphuric or hydro- 
chloric acid on potassium methylhydroxylaminedisulphonate causes 
the elimination of both sulphonic groups and the formation of 
a-methylhydrorylamine, which is most readily isolated by adding 
an excess of alkali to the product of the action and distillation of 
the mixture with steam; the free base, b. p. 49—50°, is a colour- 
less, mobile liquid with an amine-like odour. It reduces 
ammoniacal silver solution, but not Fehling’s solution, at the 
ordinary temperature. The normal sulphate, m. p. 144°, the 
nitrate, large, transparent prisms, which detonate violently at 
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about 300°, and the picrate, m. p. 175°, are described. The base 
reacts with benzaldehyde to yield anti-benzaldoxime O-methyl 
ether, b. p. 191°, and with alloxan to give methyl violurate, m. p. 
258—265°; it is converted by an aqueous solution of potassium 
cyanate into methoxycarbamide, m. p. 82-—83°, by phenylthiocarb- 
imide into N-phenyl-N'-methozythiocarbamide, m. p. 116°, and by 
ethyl chloroformate into methoxyurethane, colourless oil, b. p. 
186—188°. It combines with carbon disulphide to yield the very 
unstable salt, OMe-NH,,HS-CS:NH-OMe, which was analysed in 
the form of the corresponding silver compound, C,H,ONS,Ag,, 
intensely yellow precipitate, which decomposes above 40°. 
Potassium ethylhydroxrylaminedisulphonate, well-formed clusters 
of needles, is considerably more slowly formed from basic potassium 
hydroxylaminedisulphonate than is the corresponding methyl 
derivative, and is converted successively into potassium ethyl- 
hydroxylaminemonosulphonate, shining needles, readily soluble in 
water (the free acid is hygroscopic), and ethylhydroxylamine 
hydrochloride, m. p. 126°. Epichlorohydrin and the basic 
sulphonate yield potassium epihydrinhydrorylaminedisulphonate, 


H >CH:CH,°O-N(SO.K)., six-sided _ platelets. Similarly, 


ethylene dibromide gives potassium aa!-ethylenedihydrorylamine- 
tetrasulphonate, C,H,[O-N(SO,K).],; the corresponding silver and 
lead salts are freely soluble in water, but a mixed potassium barium 
salt dissolves more sparingly. The tetrasulphonate is transformed 
successively into the very soluble potassium aa!-ethylenedihydrozyl- 
aminedisulphonate and into aa’-ethylenedihydrorylamine, 
NH,:O-CH,°CH,°O-NH,, 
colourless liquid with a faint odour, b. p. 203°/atmospheric 
pressure (frequently accompanied by violent explosion), 105°/ 
23 mm. It is only feebly alkaline in aqueous solution. The 
following derivatives are described: sulphate, m. p. 260°, which 
has an acid reaction in aqueous solution ; hydrochloride, m. p. 233°; 
nitrate, m. p. 124°, which detonates when heated above its melt- 
ing point; biscarbamide, C,H,(O-NH-CO-NH,),, colourless 
crystals, m. p. 190°; bisphenylthiocarbamide, 
C,H,(O-NH-CS-NHPh),, 
m. p. 119°. 

Basic potassium hydroxylaminedisulphonate reacts comparatively 
rapidly with benzenesulphonyl chloride, potassium benzenesulpho- 
hydrorylaminedisulphonate, SO.Ph-O-N(SO,K)., needles, moder- 
ately soluble in water being formed. 

The action of cyanogen bromide or iodide on basic potassium 
hydroxylaminedisulphonate results in the formation of potassium 
iminocar bonyldihydrorylaminetetrasulphonate, 

NH:C[O-N(SO,K).|,, 
small needles (+2H,O); this salt is invariably produced when one 
molecular proportion of the cyanogen haloid is mixed with one oF 
two molecular proportions of the salt, and appears to be formed 
by the condensation of a molecule of potassium cyanohydroxyl- 
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aminedisulphonate primarily produced with a further molecule of 
the basic salt. H. W. 


Action of Diazomethane on Amino-acids. J. Herzig and 
Kart LANDSTEINER (Biochem. Zeitsch., 1920, 105, 111—114).— 
The results of further experiments by Schuster (compare A., 1914, 
i, 753) show that Geake and Nierenstein’s supposed proof of the 
betaine structure of the amino-acids (A., 1914, i, 1057) cannot be 
accepted as of general validity. 

When glycine is treated with diazomethane, most of the former 
remains undissolved, the methoxyl value of the dissolved part 
being almost zero, and estimation of methylimide group giving 
a value only slightly above that obtained with glycine alone. 
Hippuric acid is converted mostly into the methyl ester. With 
alanine, which mostly remains undissolved, the soluble part con- 
tains 3°79% of methoxyl group. Phenylalanine and diazomethane 
yield an oil of the composition CH,Ph'CH(NHMe)-CO,Me. These 
results and those obtained with leucine, glutamic acid, and tyrosine 
show that with only the two lowest amino-acids, glycine and 
alanine, diazomethane effects virtually no substitution, and that 
in either case introduction of a negative group into the molecule 
enhances the reactivity towards diazomethane. With the other 
amino-acids examined, a distinction must be made between sub- 
stitution of the hydrogen of the carboxyl and amino-groups; 
substitution is almost complete in the former group, and takes 
place only with difficulty in the latter. The presence of free amino- 
acid is rendered probable by the reactivity of the carboxyl group, 
entry of the methyl residue at the nitrogen being possibly hindered 
by other unknown factors. According to Geake and Nierenstein’s 
view, that absence of reactivity towards diazomethane in ethereal 
suspension constitutes a proof of the betaine structure of an amino- 
acid, such structure can be ascribed only to glycine and possibly 
to alanine, equilibrium between the betaine form and the ordinary 
form being assumed in other cases. The accuracy of Geake and 


Nierenstein’s view is supported by the behaviour of glutamic acid. 
@. Of. P. 


Syntheses of 6-Amino-acids from Substituted Ammonium 
Malonates and Formaldehyde. C. Mannicn and B. Katuer 
(Ber., 1920, 53, [B], 1368—1371)—The action of formaldehyde 
on aqueous solutions of the salts of malonic acid and amines leads 
to the formation of 8-amino-acids, in accordance with the equation 
CO.H-CHR-CO.H + NR,/H + CH,(OH),= 

CO,H-CR(CH,°NR,’)*CO,H + 2H,0. 
The reaction is most successfully applied to monoalkylmalonic acids 
and secondary amines, since, in this case, each component only 
contains one replaceable hydrogen atom, and action can only 
proceed in one direction. Malonic acid contains two and ammonia 
three hydrogen atoms, all of which can react with formaldehyde, so 
that the product of the change is too complex to permit the isola- 
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tion of individual substances. In the condensation, the nitrogen 
atom invariably occupies the B-position to the carboxyl group. The 
action of heat on the B-aminodibasic acid results, in general, in 
the loss of carbon dioxide and amine, and the formation of an 
unsaturated acid. 
w-Dimethylamin omennee® ylmalon ~ acid, 

from methylmalonic ai, detbahendnn, “a formaldehyde, forms 
small prisms, m. p. about 98° (decomp.), and is decomposed by 
heat into carbon dioxide, dimethylamine, and methylacrylic acid. 
Methyliminobisdimethylmalonic acid, 

(CO,H),CMe-CH,*N Me-CH,*CMe(CO,B),, 
decomposes, with evolution of gas, at 83—-84°, and cannot be pre- 
served indefinitely at the ordinary temperature; it yields methyl- 
acrylic acid when heated. £f'-Tetramethyldiaminoisobutyric acid 
(from malonic acid, dimethylamine, and formaldehyde), needles, 
m. p. 139°, forms a dihydrochloride, slender needles, m. p. 169°, 
which gives a sparingly soluble double salt with mercuric chloride. 
Formaldehyde and methylammonium malonate yield a complex 
mixture, from which an aurichloride, C;H,yO,;,NAuCl,, was isolated 


with difficulty. H. W. 


The Preparation of Guanidine by the Interaction of 
Dicyanodiamide and Ammonium Thiocyanate. Emm 
A.pHonse WERNER and James Bett (T., 1920, 117, 1133—1136). 


Fixation of Labile, Hydrated Forms by means of Mercuric 
Cyanide. G. Scacriarin1 and E. Bonini (Gazzetta, 1920, 50, 
ii, 114—117).—Treatment of cobalt or nickel sulphate solution with 
mercuric cyanide solution yields the isomorphous double sulphates, 
CoSO,,Hg(CN).,10H.O and NiSO,.Hg(CN),,10H,O, the former 
orange-red and the latter greenish-blue. By similar procedure the 
salts, Co(NO,).,Hg(CN).,6H,O and Ni(NO,),.,Hg(CN),,6H,O, may 
be obtained. When the complex cobalt sulphate is electrolysed in 
aqueous solution, the mercuric cyanide migrates to the cathode, 
and must hence be united, partly at least, to the cobalt atom (com- 
pare Kurnakov, A., 1898, ii, 475; Barbieri and Calzolari. A., 1911, 
i, 184, 266, 268). ae & 


Mercury Derivatives of Ethylene. W. Mancnor and Artuur 
Kurita (Annalen, 1920, 420, 170—190).—The mercuration of 
ethylene has been described by Hofmann and Sand in a series of 
communications during the years 1900 and 1901, as the final result 
of which they are led to consider that two tvpes of substances are 
produced. to which they assign the formule OH-CH.°CH,*HgX and 
X-Hg-CH.°CH,:O-CH.°CH.*HeX respectivelv. It has been shown, 
however. that the mercurated derivatives of acetylene are to be 
regarded as true acetylene derivatives (Manchot and Haas, A.. 1913. 
i, 1009; Manchot and Mahrlein, A., 1919, i, 145). and arguments 
are now advanced in favour of regarding the ethvlenic compounds 
as additive substances. C.H,.HeX-OH and 2C.H,,0(HeX),. 


Hofmann and Sand’s formula does not. readily explain why their 
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compound is immediately decomposed by halogen acids with the 
violent evolution of acetylene, whereas it is stable towards other 
acids. According to the authors’ experiments, a similar result is 
produced by the addition of potassium cyanide or potassium thio- 
cyanate in the presence of acid. In general, the reaction is caused 
by all those substances which combine with mercuric haloids to yield 
additive compounds of the type HgCl,,2HCl, and may be expressed 
by the equations: C,H,,OH:HgCl+ HCl — C,H,,HgCl,+ H,O and 
C,H,,HgCl, + 2HCl — HgCl,,2HCl+C,H,. In support of this 
hypothesis, it is shown that compounds of the type HgX,,2HX can 
be isolated, although with some difficulty, and that the most char- 
acteristic substance of this class is Hg(SCN),,2HSCN, and further 
that aqueous solutions of mercuric chloride readily absorb ethylene 
with ultimate disappearance of the ionic reactions of mercury, and 
that the absorption is very much less marked when hydrochloric 
acid is added to the mercuric chloride solution. Further, as is 
to be expected from the equation C,H,OH:HgCl+NaCl = 
C,H,,HgCl, + NaOH, decomposition of the additive compound can 
be effected by the addition of alkali haloids, but, in consequence of 
the back action, the effect is not very marked, and is most noticeable 
when potassium thiocyanate is employed. 

It has been observed previously by Sand that the complex, 
C,H,,Hg(OH)-, behaves as a univalent radicle, and, in this con- 
nexion, the dichromate, [C.H,,Hg(OH)],Cr,O,, has now been pre- 
pared. The free base, [C,H,,Hg(OH)]-OH, has. also been isolated 
by the action of moist silver oxide on the corresponding bromide 
as a viscous mass which freely evolves ethylene on treatment with 
hydrochloric acid (the platinichloride, [C.H,,Hg(OH)|,PtCl,,5H,O, 
was analysed). Contrary to the statement of Sand, the benzoyl 
derivative, C,H,,Hg(OBz)I, evolves ethylene when treated with 
hydrochloric acid, the comparative slowness of the action being 
due to the insolubility of the substance. 

The decomposition of mercurated ethylene compounds by iodine 
is readily explained by the additive formula; the primary action 
consists in the displacement of oxygen by iodine (which is in accord- 
ance with the well-known properties of mercury salts), followed by 
addition of oxygen at the double bond, thus yielding CH,I-CH.-OH 
and O(CH,°CH,I), respectively. The action of alkyl iodide lends 
further support to the additive hypothesis; according to Sand’s 
formulation, the ethanol derivative, HO-CH.°CH,°HglI should yield 
propyl alcohol when treated with methyl iodide, whereas it actually 
gives methyl alcohol, ethylene, and mercuric iodide. Similarly, the 
ethyl ether mercuri-salts yield ethylene in abundance when heated 
with methyl iodide at 110°, 2C,H,,HgI-O-HgI + 2CH,I = 2C,H, + 
2HgI, + (CH,),0. H. W. 


Relations between the Constitution and Physical Pro- 
perties of Hydroaromatic Compounds. kK. von Avuwers 
(Annalen, 1920, 420, 84—11!. Compare A., 1916, i, 130—131).— 
The present communication is mainly devoted to the cyclohexanes. 
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Since it is quite possible that stereoisomeric forms of thede may be 
obtained according to the method of operation, they have in general 
been prepared according to a uniform scheme which starts from 
the requisite cyclohexanol obtained by Sabatier’s method. The 
secondary cyclohexanols are converted into the iodides, and these 
are reduced to the hydrocarbons in accordance with Zelinski’s 
method. The process is not readily applicable to tertiary cyclo- 
hexanols, since unsaturated hydrocarbons are readily produced ; in 
these cases it is preferable first to transform them by phosphorus 
pentachloride into the chloro-compounds and to reduce the latter 
by sodium in the presence of moist ether, the latter operation being 
performed as slowly as possible. The products invariably contain 
small amounts of unsaturated hydrocarbons, which are removed 
by the addition of a slight excess of bromine followed by distilla- 
tion in a vacuum. The products are ultimately distilled over 
sodium, and must finally neither show Beilstein’s halogen test nor 
be coloured by tetranitromethane. 

The validity of the rules governing the relation between consti- 
tution and physical properties which were propounded previously 
(loc. cit.) has been confirmed for a series of compounds, and cer- 
tain apparent exceptions have been removed. Experiments directed 
to explain these exceptions have shown that the hydrogenation of 
benzene derivatives may lead to the formation of different stereo- 
isomeric forms of the corresponding hydroaromatic derivatives when 
different methods -are employed, and that with simple derivatives 
of cyclohexane the physical constants of stereoisomeric modifications 
may differ considerably. 

The following compounds are described: 1 : 2-Dimethyleyclo- 
hexan-2-ol, b. p. 169°/ordinary pressure, 63—65°/9 mm., Dj? 0°9252, 
D?’ 0-920, n'°7 1-46035, nj}? 1:46248, ni? 146848, n!®? 1:47330, nf 
1:4596 ; 2-chloro-1 : 2-dimethyleycloherane, colourless oil, b. p. 53—54°/ 
9 mm., D}** 0-9708, D? 0°965, ni°* 1:46492, nii* 146723, ni¥* 1:47407, 
my 1°4642; 1:2-dimethyleyclohexane, b. Pp. pire mm., 
122-5—-123-5°/760 mm. (?), Di’* 0°7809, D? 0779, ni7* 1-42820, nj™ 
1°43020, nv 143592, nl” 1-44056, nj) 11-4292 ; 4- Pandit 4-dimethyl- 
cyclohexane, b. p 50°5—52°/14 mm., D}** 0°9438, D? 0-943, n° 
1°45088, nis 1°45372, n}*° 1°45942, mi*° 146462, nj? 14530; 1 ie? 
methylcyclohexane, b. p. 119°5—120-°5°, Dj? 0-7722, D? 0-769, n}" 

1:42407, nf? 142597, ny? 1-43174, n°" 1- 43624, n> 1: 4240; 1: ‘9. “Gi- 
a At 4-ol, b. p. 188—188- 5°, D}?* 0°9118, D? 0- 906, e 
1°45826, niz* 1-46042, nie 1 46645, n}?° 1- 47121, np 1: 4570: 1: 4-di- 
methyleyclohexan-4-one, mobile oil, b. p. 187°, D}?* 0-9121, D? 0-906, 

ny* 1°44871, np* 1:45094, nir° LAB 719, =_—~ o 46208, n2 1 4476 (a 
al specimen purified through the semicarbazone, needles, m. Pp. 
189°, had Dj?* 0°9116, D? 0-906, ni?> 1-44856, n° 1°45068, nj” 
1:45692, n'?* 1-46188, n® 1: 4473) ; a mixture of 1:2 -dimethyl- A®. and 
-A*-cyclohexenes, obtained by the action of anhydrous oxalic acid on 
1: 2-dimethyleyclohexan-4-ol, b. p. 123-5—124°5°, D? 0-8059, n° 
1:44290, ni 144529, n? 1-45205, n® 1:-45757; 5- chloro-1 :3:5-tri- 
methyleyclohexane, b. p. 53 —53: 5°/10 mm., DE? 0-9344 (Di** 0-9342) 
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D? 0-929, i>? 1:45566, ni* 1:45775, n¥* 1°46412, ni®* 1-46925, nZ 
1-4550; 1:3 :5-trimethylcyclohexane, b. p. 137°5°, Di? 0-7777, D? 
0°772, n°" 1:42971, nif? 1-43175, nf? 1-43764, 2}*7 1-44235, n> 1:4286 ; 
1:2: 5-trimethyleyclohexan-4-ol, viscous oil, b. p. 195—197°/ 
760 mm. (?), 79—79°6°/10 mm., Di’? 08988, D7 0°898, 219? 1-45639, ni?” 
145851, 23° 1:46459, ni°* 1:46938, n> 1-4582; 1: 2 :5-trimethylcyclo- 
hexan-4-one, mobile oil, b. p. 195—196°, Dj’* 0°8989, Di? 0-897, 2,7" 
144797, niji* 1:45010, ni* 1°45618, n}"* 1-46112, nP 14489 (a second 
preparation, purified through the semicarbazone, small needles, m. p. 
175-5—176°5°, had b. p. 194—195°, D}**® 0°8998, D? 0°895, ni*® 
144827, ni 1:45039, mi" 1:45647, ni**® 1-46140, np 1:4479) ; 
1:2: 5-trimethyleyclohexane, b. p. 44—45°/12 mm., 140—141°/ 
760 mm. (?), Di**® 0°7799, D? 0°778, ni®* 1-42860, nif* 143056, n}°* 
143632, ni** 144099, ni? 14292; 1:2: 5-trimethyl-A*-cycloherene, 
obtained by the action of phosphoric oxide on 1 : 2: 5-trimethylcyclo- 
hexan-4-ol and possibly containing a small proportion of 1 : 2 :5-tri- 
methyl-A*%-cyclohexene, b. p. 144—146°, Dj®" 0°8078, D? 0°805, 3°” 
144742, ni 1:44990, nm” 1:45683, mi° 1:46264, ni) 1:4482 ; 
1:2:4:5-tetramethyleycloheran-4-ol, b. p. 83°2—86°8°/13 mm., 
195—196°/760 mm. (?), Dj** 08997, D? 0°897, n° 145782, nif° 
1-45999, n3°° 1-46608, °° 147094, nf 1-4584; 4-chloro-1:2:4:5-tetra- 
methyleyclohexane, colourless oil, b. p. 69—71°/10 mm., D}’* 0°9406, 
D? 0:936, ni**” 1:46288, ni” 1°46515, n® 147150, n°” 1:47655, 
ny 1°4624; 1:2:4:5-tetramethylceycloherane, b. p. 160°5—161°5°, 
Di? 0°7910, D? 0°785, ni** 1:43517, nif? 143718, nf? 1°44307, 2 
144772, nf 14341; 1:2:4:5-tetramethyl-A4-cyclohexene, colourless 
oil, b. p. 165—167°, Di®* 0°8199, D? 0-817, ni®** 1°45617, nif* 1-45880, 
n3° 146597, mi? 1°47192, ni 14572; 1:1: 3-trimethylcyclohexane, 
b. p. 1837—138°, D? 0°7868 (D?* 0:7866), D? 0-790, n2* 1-43177, 
np 1°43385, nP* 1-43998, n®* 1°44453, n> 1°4362; 1:1 : 3-trimethyl- 
A*cyclohexen-4-one, b. p. 194—196°, Dj®* 0-9332, Di 0°930, ni** 
147622, mif* 1:47951, nif* 148857, mi8* 149645, n> 1°4779; 
1:1: 3-trimethyleyclohexan-4-one, b. p. 190—191°, Di®* 0-9045, D? 
0902, ni®* 144907, ni" 1°45130, ni 1:45732, ni®* 1-46240, nd 
1:4497, H. W. 


Action of Chlorine on 3:5-Dichloro-1 : 1-dimethyl-A?‘* 
cyclohexadiene. Lronarp Eric Hinxex (T., 1920, 117, 1296—1303). 


Process for the Reduction of Aromatic Nitro-compounds. 
JosepH TcHernrac and Samvet Henry Davies (Brit. Pat. 150412). 
—Aromatic nitro-compounds, particularly hydroxynitro-compounds, 
are reduced by treatment with a mixture of hydriodic and hydro 
chloric acids. The consumption of iodine may be reduced to a 
minimum by adding a substance, such as phosphorus, which in 
presence of water reconverts the liberated iodine into hydriodic 
acid. In these circumstances it is obviously immaterial whether 
iodine or hydriodic acid is used in the first instance. For example, 
p-nitrophenol (139 parts) is reduced by boiling under a reflux con- 
denser with 36 parts of amorphous phosphorus, 13°9 parts of 
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iodine, and 180 parts of 20% hydrochloric acid, until the vapour of 
iodine appears in the condenser. G. F. M. 


The Synthesis of some Nitro-derivatives of Toluene. 
Oscar Liste Brapy and Percy Nort Wittiams (T., 1920, 117, 
1137—1140). 


Binary Equilibria of certain Nitro-derivatives of ‘Toluene. 
M. Giva (Gazzetta, 1920, 50, ii, 101—113).—Bell and Herty (this 
vol., i, 152) contradict the author’s conclusion that molecular com- 
pounds are formed in the three binary systems, p-nitrotoluene- 
2:4:6-trinitrotoluene, p-nitrotoluene—2 :4-dinitrotoluene, and 2:4- 
dinitrotoluene—2 : 4 : 6-trinitrotoluene (A., 1914,i,817). The author 
refutes this contradiction, and gives further evidence in support of 
his conclusions. The experimental data obtained by Wogrinz and 
Vari (this vol., i, 307) also support the author’s case. T. H. P. 


Solubility and Crystallisation of Trinitro-m-xylene in 
Different Solvents. Louis Desveranes (Ann. Chim. anal., 1920, 
[ii], 2, 278—284)—tThe following quantities of trinitro-m-xylene 
are dissolved per 100 c.c. of solvent:—Ethyl alcohol] at 15°, 0°09 
gram ; at 78°, 0°65 gram. Amy! alcohol at 15°, 0:14 gram; at 128°, 
10°3 grams. Acetone at 15°, 0°95 gram; at 57°, 4°27 grams. Ethvl 
acetate at 15°, 0°77 gram; at 76°, 5°43 grams. Glacial acetic acid 
at. 15°, 0°4 gram; at 115°, 15°03 grams. Nitric acid (D 1°500) at 
15°. 5°51 grams; at 90°, 51‘1 grams. Benzene at 15°, 0°92 gram; 
at 80°, 10°0 grams. Chlorobenzene at 15°, 1°06 grams; at 180°. 
108:58 grams. Nitrobenzene at 15°, 2°56 grams; at 90°, 19°60 
grams. Carbon tetrachloride at 15°, 0°08 gram; at 75°, 0°96 gram. 
Toluene at 15°, 1:11 grams; at 110°, 21°7 grams. m-Xvlene at 15°, 
0-83 gram; at 90°, 9°25 grams. The crystals obtained from these 
solutions are in the form of needles, m. p. 180°5—182°5°. The solu- 
bility in aniline at 15° is 3°87 grams per 100 c.c.; boiling aniline 
reacts with trinitro-m-xylene, yielding substances which have not 
yet been investigated. W. P. S. 


p-Toluenesulphonyl Derivatives of Amino - acids. 
TaxesaBuro Osext (J. Tokuvo Chem. Soc.. 1920. 41, 8—19).—The 
following p-toluenesulphonyl derivatives have been prenared bv 
shaking a solution of the amino-acid in the eauivalent amount of 
alkali with an ethereal solution of n-toluenesulphonvl chloride for 
two hours, sedium hvdroxide being frequently added to neutralise 
the hvdrochlorie acid formed in the reaction: the products are 
recrvstallised after treatment. with hvdrochlorie acid: of elvcine. 
needles. m. n. 146°: of alanine. needles. m. n. 92——94°: of valine. 
m. np. 110—111°: of lenecine, needles. m. p. 111°5°: of phenvlalanine 
needles. m. n. 134—135°: of evstine, octahedra. m. vn. 204—2N5°: 
of asnaracine. m. pn. 196—128°: of tvrosine. columns. m. ?P. 
224—296° (this derivative does not give the Millon reaction, and 
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is insoluble in alkalis; by treatment with excess of hydrochloric 

acid it is converted into the derivative 
C,H,Me-SO,°0-C,H,-CH,*CH(CO,H)-NH-SO,°C,H,Me, 

m. p. 117—119°); of tryptophan, needles, m. p. 176°; and of lysine 

and arginine, oils. CHEMICAL ABSTRACTS. 


Mixed Crystals of 4 : 4’-Dichlorodipheny], 4 : 4’-Dibromo- 
diphenyl, and 4:4'-Dimethyldiphenyl. K. MIg.eitNer 
(Zeitsch. Kryst. Min., 1920, 55, 631—634).—Solutions in acetone 
of two of the compounds in variable proportions yielded measurable 
crystals with only a very limited range of miscibility in the case 
of the dichloro- and dibromo-compounds. The axial ratios (tabu- 
lated below) of the mixed crystals do not always lie between those 
of the corresponding pure compounds. An intimate interpenetra- 
tion, rather than true isomorphous mixing, is therefore suggested. 


Dichloro-. Dibromo-. Dimethyl-. 

Per cent. Per cent. Per cent. a-axis. c-axis, D. 
100°00 = — 1°1569 0°7078 1-439 
— 100-00 — 1°1181 0°6963 1-897 
—- = 100-00 1°1722 0°7137 1°102 
53°06 46°94 — 1°1278 0°6979 1°654 
55°89 44°11 — 1:1316 0°6993 1°695 
44-66 — 55-34 1-1504 0-7016 1-228 
10°45 — 89-55 1-1802 0-7388 1-127 
61-46 38-54 1°1571 0°7068 1:278 


— 59°75 40°25 11416 0°6884 1-422 
L. J. 8. 


Action of Amines on Trinitrophenylmethylnitroamine. 
Tromas CaMPBELL JAMES, JAMES Ivor Morcan Jones, and RoBERT 
Itutryp Lewis (T., 1920, 117, 1273—1280). 


New Syntheses of Hordenine. Ernst Spirn and PaILuip 
Sopet (Monatsh., 1920, 41, 77—90. Compare Barger, T., 1909, 
105, 2193; Rosenmund, A., 1910, i, 241; Léger, A., 1910, i, 336; 
Voswinckel, A., 1912, i, 443).—An ethereal solution of magnesium 
p-anisyl bromide is slowly added to dichlorodiethyl ether 
dissolved in ether at —15°, and the product, after being distilled 
under diminished pressure |b. p. 162—167°/16 mm. (decomp.)], is 
found to consist of a mixture of B-chloro-a-p-methorystyr- 
lene, OMe-C,H,-CH:CHCl, colourless liquid with an odour of 
aniseed, b. p. 137—140°/19 mm., and the desired B-chloro-a- 
ethoxy-a-p-anisylethane, OMeC,H,-CH(OEt)-CH,Cl, the latter 
having partly lost ethyl alcohol during the process of distillation. 
The undistilled product of the reaction is, however, converted by 
anhydrous dimethylamine into B-dimethylamino-a-ethory-a-anisyl- 
ethane, OMe-C,H,-CH(OEt)-CH.*NMe,, b. p. 152—153°/14 mm. 
(the platinichloride was analysed), which could not be satisfactorily 
converted into hordenine, since short treatment with hydriodic acid 
yielded a base which was not identical with hordenine, whilst pro- 
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longed action caused the elimination of nitrogen with the formation 
of non-basic products. 

p-Methoxybenzyl bromide reacts with bromomethyl ether in dry 
ethereal solution to give a mixture of 4:4/-dimethoxydibenzyl and 
B-methoxy-a-p-anisylethane, OMe*C,H,-CH-CH,*OMe, colourless 
liquid, b. p. 119—121°/12 mm. (the yield of the latter being 48% 
of that theoretically possible on the basis of the bromide 
used). Concentrated hydrobromic acid transforms the latter into 
B-bromo-a-p-hydroxyphenylethane, colourless, silky needles, m. p. 
89—91°, b. p. 153—165°/14°5 mm. (some decomp.), which is con- 
verted by anhydrous dimethylamine at the ordinary temperature 
into hordenine, m. p. 117—118° in 82% yield. 

8B-Bromo-p-methoxystyrene reacts extremely slowly with an alco- 
holic solution of sodium acetate at 170°, but is converted by methyl 
alcoholic sodium methoxide at 160—170° into a mixture of 
B-p-dimethoxystyrene, OMe'C,H,-CH:CH-OMe, b. p. 140—145°/ 
16 mm., and p-anisylacetylene. The former is catalytically hydro- 
genated in the presence of palladised barium sulphate to B-methoxy- 
a-anisylethane, b. p. 121—123°/14 mm., which is converted into 
hordenine as described above, whilst the latter may be ih part trans- 
formed into 8-p-dimethoxystyrene by heating it with methyl 
alcoholic potassium hydroxide solution at 130—140°. H. W. 


Tetranitromethane. II, Tetranitromethane as a Nitrating 
Agent. Ericu Scumipt and Hernricn Fiscuer (Ber., 1920, 53, [B}, 
1529—1537).—Decomposition of tetranitromethane into nitroform 
and nitric acid which has been shown previously (A., 1919, i, 248) 
to occur almost exclusively under the action of very concentrated 
aqueous alkali is found to take place in the presence of a weak base 
if solutions in alcohol or acetone are employed. This is shown to 
occur at the instances of dimethyl- and diethyl-p-toluidine, which 
thereby undergo nitration by the liberated nitric acid. The same 
effect can be obtained with suitable non-basic materials if the reac- 
tion is performed in the presence of pyridine (which thereby forms 
the nitroform salt). The process thus constitutes the first method 
of introducing the nitro-group into the aromatic nucleus in a non- 
acid medium. 

3-Nitrodimethyl-p-toluidine-nitroform, 

NMe,°C;H,Me-NO,,CH(NO,)s, 
yellow crystals which slowly decompose when preserved at the ordin- 
ary temperature, and evolve gas at 91—92°, is prepared by the 
gradual addition of an alcoholic solution of tetranitromethane to 
an ice-cold solution of dimethyl-ptoluidine and boric acid in 
alcohol. (The analysis of this and similar compounds is effected 
by estimating the nitroform, since they do not give concordant 
results for carbon, hydrogen, and nitrogen by the usual method.) 
The constitution of the substance is elucidated by its reduction to 
3-aminodimethyl-p-toluidine, b. p. 115—117°/12 mm., 69—71°/ 
0'5 mm. (acetyl derivative, m. p. 111—112°), by its fusion by alkali 
into 3-nitrodimethyl-p-toluidine, b. p. 110—113°/0°5 mm., and 
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by its direct synthesis from its components in aqueous-alcoholic 
solution. 3-Nitrodiethyl-p-toluidine-nitroform, yellow crystals 
which decompose at 91°, is similarly converted into 3-nitrodi- 
ethyl-p-toluidine, b. p. 101—102°/0°2 mm. 3-Nitrodimethyl-p- 
anisidine-nitroform, yellow crystals which decompose at 108° after 
previous discoloration and can only be preserved for a few hours 
at the ordinary temperature, and 3-nitrodimethyl-p-anisidine, b. p. 
108—110°/0°5 mm., are prepared in like manner. 

The action of an alcoholic solution of tetranitromethane on 
p-cresol dissolved in an ice-cold mixture of alcohol and pyridine 
yields m-nitro-p-cresol, m. p. 33°5°, b. p. 73—75°/0°5 mm., in 60% 
yield, and pyridine nitroform, which decomposes at 91—92° and 
cannot be long preserved unchanged at the ordinary temperature. 

[With ApaLBert Wacner.|—A solution of isosafrole in acetone 
and pyridine is converted by tetranitromethane dissolved in acetone 
into B-nitroisosafrole, m. p. 98° (compare Wallach and Miiller, A., 
1904, i, 754), the yield being 72°5% of that theoretically possible. 

[With Witty Bisen.]|—Anethole is similarly transformed into 
8-nitroanethole, m. p. 48°, in 64°3% yield. H. W. 


Tetranitromethane. III. Conversion of Tertiary Amines 
into Secondary Nitrosoamines. I. Ericn Scumipr and HEINRICH 
Fiscuer (Ber., 1920, 58, [B], 1537—1544)—When tetranitro- 
methane is allowed to act on a boiling alcoholic solution of a ter- 
tiary base in the presence of pyridine, the nitrating action of the 
liberated nitric acid (compare preceding abstract) is only slightly 
evident, the main change consisting in the removal of an N-alkyl 
group as the corresponding aldehyde and the formation of a second- 

O 
\ 
ary nitrosoamine: ‘N-CH,R+C,H;N + (NO,),C———N:-O-NO, = 
-N-NO+C;H,N,CH(NO,),+ R°CHO. The action has so far been 
applied to fatty-aromatic amines, and does not appear to be influ- 
enced by the presence or position of further substituents in the 
ring. It is usually carried out in the following manner. An alco- 
holic solution of tetranitromethane (1‘1 mol.) is slowly added to a 
boiling alcoholic solution of the tertiary amine (1 mol.) and pyr- 
idine (1°2—1°5 mol.), and ebullition is continued until the odour 
of tetranitromethane disappears. The mixture is poured into water 
and extracted with ether after addition of saturated salt solution. 
The ethereal solution is subjected to the action of steam in the 
presence of a further quantity of salt solution and a little potassium 
carbonate. Ether and the nitrosoamine are successively volatilised ; 
the latter is freed from traces of pyridine by agitating its ethereal 
solution with dilute sulphuric acid, and subsequently purified in the 
usual manner. The following substances have been thus obtained : 
phenylmethylnitrosoamine, b. p. 86—87°/1'7 mm., and _ p-nitro- 
phenylmethylnitrosoamine ; phenylethylnitrosoamine, b. p. 96—97°/ 
1'9 mm., and p-nitrophenylethylnitrosoamine ; o-tolylmethylnitroso- 
amine, b. p. 89—90°/1°5 mm.; o-tolylethylnitrosoamine, b. p. 
83—84°/0°6 mm.; o-chlorophenylmethylnitrosoamine, b. p. 89°/ 
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1‘2 mm.; o-anisylmethylnitrosoamine, b. p. 112°/1:1 mm., and 
p - nitro-o - anisylmethylnitrosoamine; m-tolylmethylnitrosoamine, 
orange-yellow oil, b. p. 89—90°/1 mm.; m-chlorophenylmethy/- 
nitrosoamine, nearly colourless leaflets, m. p. 36—37°; p-tolyl- 
methylnitrosoamine, m. p. 52°, and 3-nitrodimethyl-p-toluidine; 
p-chlorophenylmethylnitrosoamine, m. p. 51°; p-chlorophenylethyl- 
nitrosoamine, colourless, interwoven needles, m. p. 60—61° 
(p-chlorodiethylaniline, which has been previously isolated by Hof- 
mann in the crude condition, is obtained by the action of ethyl 
alcohol on p-chloroaniline hydrobromide at 150°, and forms colour- 
less needles, m. p. 30°, b. p. 95—96°/1°5 mm.); m:4-xylylmethyl- 
nitrosoamine, pale yellow oil, b. p. 101°/1°3 mm. H. W. 


Halogenalkylated Aromatic Amines. V. Preparation of 
‘Aryl Vinyl Ethers. Jutius von Braun and Geore KirscHBaum 
(Ber., 1920, 58, [|B], 1399—1408).—The preparation of vinyl ethers 
is generally a matter of considerable difficulty, and few members of 
this class are known. The authors have therefore investigated a 
possible general method of synthesis which depends on (1) the 
replacement of the halogen atom of B-halogenalkylated aromatic 
amines by the radicle OR; (2) union of the basic ethers thus pro- 
duced with methyl iodide or methyl sulphate; and (3) decomposi- 
tion of the quaternary salts so formed with alkali in accordance 
with the scheme RO-(CH,],-NR,/*-I+ KOH — R-O-CH:CH, + 
NR;. Unfortunately, the process breaks down at the third stage, 
when R is an aliphatic residue, since the quaternary compounds 
are only decomposed with unusual difficulty, and are, in part, exten- 
sively changed and in part re-converted into the basic ether. With 
phenols, on the other hand, good results are obtained, and this is 
also the case with dihydroxy- and thio-phenols. 

Peculiar interest attaches to the vinyl ethers from the point of 
view of the chemistry of perfumes, but the introduction of the 
vinyl complex is found to have a most irregular influence on the 
odour of the compounds produced. 

N - B- Naphthoryethylmethylaniline, | C,)H;*O-[CH,].*NMePh, 
m. p. 75°, b. p. 200—205°/mercury vacuum, is most readily pre- 
pared by heating @-naphthol with methylbromoethylaniline and 
potassium hydroxide in acetone solution. It is only feebly basic, 
but yields a hydrochloride, needles, m. p. 150°, a platinichloride 
decomposing at 128—129°, and a methiodide, m. p. 137°> Decom- 
position of the latter is best: effected with boiling aqueous potassium 
hydroxide (15%), through which steam is blown continuously, 
whereby dimethylaniline and 8-naphthyl vinyl ether are removed as 
soon as they are formed, whilst N-8-naphthoxyethylmethylaniline 
remains in the flask. The yield of the ether is 45—50% of that 
theoretically possible, whilst about a half of the original iodide 1s 
left. as the corresponding base. which can be readily utilised for 
further preparations. B-NVaphthyl vinyl ether, m. p. 63—64°, b. P- 
137°/13 mm., has an intense odour of tangarine skins. In contrast 
to allyl ether (the same is true for all other representatives of this 
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class), it is not able to undergo the Claisen transformation into 
vinylated B-naphthol; the vinyl group does not unite with bromine 
smoothly, and is only very slowly and incompletely hydrogenated 
by Paal’s method. The aromatic vinyl ethers are more stable 
towards hydrolysis than are the corresponding aliphatic compounds, 
and the odour of acetaldehyde is only apparent after protracted 
boiling with alkali hydroxide or dilute acid. 

Carvacryloxycthylmethylaniline, C,H,MePr-O-|CH,],*NMePh, 
is a moderately viscous oil, b. p. 220—221°/11 mm., which yields a 
very soluble picrate, and an oily hydrochloride and methiodide (the 
platinichloride corresponding with the latter has m. p. 90°). Car- 
vacryl vinyl ether has b. p. 217—218°/atmospheric pressure, and 
possesses an unpleasant odour dissimilar to that of the corresponding 
methyl or ethyl ether. 

B-Tetrahydroraphthyloxyethylmethylaniline, b. p. 52—53°, b. p. 
257—258°/14 mm., gives a hydrochloride, m. p. 163°, a micrate, m. p. 
122°, and a methiodide, colourless, crystalline powder, m. p. 123°. 
6-Tetrahydrovaphthyl vinyl ether, b. p. 121—122°/11 mm., has a 
faint, not unpleasant odour, which is less marked than that of the 
corresponding allyl ether, b. p. 158—161°/23 mm. 

The action of methylbromoethylaniline on catechol leads to a 
mixture of o-hydroryphenoxyethylmethylaniline, m. p. 71° (the 
hydrochloride, m. p. 195° after darkening above 140°, picrate, 
orange leaflets, m. p. 146°, acetyl derivative and methiodide, colour- 
less leaflets, m. p. 135°, are described), and the symmetrical 57s-B- 
methylphenylaminoethyl ether of catechol, 

NMePh-/CH,],°O-C,H,°O-[CH.].>NMePh, 
m. p. 90—91° (hydrochloride, picrate, yellow powder, m. p. 103°, 
methiodide, m. p. 96°). Catechyl monovinyl ether, b. p. 213°, is a 
colourless liquid with a faint odour. Catechyl divinyl ether has 
b. p. 206—209°. 

Phenylthiolethylmethylaniline, SPh:[CH,],,NMePh, almost 
odourless oil, b. p. 222—-224°/14 mm. (hydrochloride, oily, picrate, 
yellow needles, m. p. 155°), yields an oily methiodide (the corre- 
sponding platinichloride, m. p. 155°, was analysed), which gives a 
90% yield of phenyl vinyl sulphide, b. p. 200—201°, almost. colour- 
less liquid, which has a pleasant odour of radishes. 

N-Methyl-B-amyloryethylaniline, b. p. 154—156°/10 mm., is 
slowly formed in the usual manner; it yields oily salts and a non- 
crystalline methiodide (the corresponding platinichloride decom- 
poses at 166° after darkening at 160°); when treated with potass- 
ium hydroxide, the quaternary iodide largely regenerates the 
original amine and only gives traces of a nitrogen-free oil with an 
ethereal odour. 

N-Methyl-8-thiocyanoethylaniline, pale yellow oil, b. p. 186°/ 
10 mm., is obtained with unusual ease from methyl-8-bromoethyl- 
aniline and potassium thiocyanate in aqueous-alcoholic solution, and 
vields a crystalline methiodide, m. p. 137—138°. The latter appears 
to be decomposed by potassium hydroxide primarily into dimethyl- 
aniline and vinwl thiocyanate; under the experimental conditions 
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adopted, however, the latter is unstable, and immediately decom- 
poses in an undetermined direction. H. W. 


Studies in Ring Formation. III. The Condensation of 
Aromatic Amines with a- and £-Diketones and with 
4:4'-Diacetyldiphenyl. Ciarence Victor Ferriss and Eustace 
EBENEZER TuRNER (T., 1920, 117, 1140—1151). 


Influence of Substituents on Reactions. IV. Preferential 
Substitution Positions in f#-Naphthylamine. JHarrwic 
Franzen and Gustav Srduste (J. pr. Chem., 1920, fii], 101, 
58—74. Compare A., 1919, ii, 4).—It has been shown previously 
(Franzen and Aaslund, A., 1917, i, 644) that not more than three 
bromine atoms can be introduced readily into the B-naphthylamine 
molecule, forming successively 1-bromo-6-naphthylamine, 1 :6-di- 
bromo-8-naphthylamine (compare Claus and Philipson, A., 1891, 
462), and a substance which has been considered by Claus and Jick 
to be 1:4:6-tribromo-8-naphthylamine, but which is now shown to 
be the 1:3:6-derivative; this is deduced from the fact that the 
compound is converted by tin and hydrochloric acid into a dibromo 
B-naphthylamine, which differs from the 1:6-derivative and 
after elimination of the aminogroup yields 2: 7-dibromonaphth- 
alene. The authors are led to the conclusion: that the positions 
1, 6, and 3 are preferential substitution points in the bromination 
of B-naphthylamine; the B-amino-group has a much greater influ- 
ence on the 1- than on the 6-hydrogen atom, whilst the latter is 
noticeably more influenced than the 3-hydrogen atom. The action 
of tin and hydrochloric acid on 1 :6-dibromo-8-naphthylamine and 
1 :3:6-tribromo-8-naphthylamine leads essentially to the replace- 
ment of the 1-bromo-atom by hydrogen; in these two substances, 
the position 1 is a favoured substitution point with respect to hydro- 
gen. In these cases also. therefore, the substituent in position 1 is 
much more influenced by the amino-group than that in position 
3 or 6. 

a-Bromonaphthalene is not reduced by tin and hydrochloric acid. 
1-Bromo-f8-naphthylamine is converted by tin and hydrochloric acid 
or by stannous chloride into B-naphthylamine, but is not affected 
by alcoholic potassium hydroxide solution. 1 : 6- Dibromo#- 
naphthylamine is transformed by tin and hydrochloric acid, by 
stannous chloride, by hydriodic acid or by cuprous chloride and 
hydrochloric acid into 6-bromo-8-naphthylamine, m. p. 128° (the 
hydrochloride, acety/ derivative, m. p. 192°, and benzoyl derivative, 
colourless leaflets, m. p. 218°, are described). 6-Bromo-B-naphthyl- 
amine is scarcely affected by tin and hydrochloric acid or by hydr- 
iodic acid. 1:3:6-Tribromo-8-naphthylamine is reduced by tin and 
hydrochloric acid to 3: 6-dibromo-B-naphthylamine, small, colourless 
leaflets, m. p. 187° (acetyl derivative, long, slender needles, m. P- 
195°, benzoyl derivative, long, silky needles, m. p. 161—162°); @ 
similar result is obtained by the use of stannous chloride. H. W. 
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The Preparation of Thiocarbimides from Non-Aromatic 
Primary Bases. Juiius von Braun (Ber., 1920, 53, [2], 1588).— 
Thiocarbimides of non-aromatic primary bases are most conveni- 
ently prepared by the thiuram disulphide method (van Braun and 
Deutsch, A., 1912, i, 673), which is particularly applicable to the 
production of fatty-aromatic, hydroaromatic, and complex thiocarb- 
imides. cycloHexylthiocarbimide (compare Skita and Rolfis, this 
vol., i, 607) is obtained quantitatively from cyclohexylamine in this 
manner. H. W. 


New Derivatives of J-acid [6-Amino-1-naphthol-3-sui- 
phonic Acid]. W. Konia and H. Haier (J. pr. Chem., 1920, 
[ii], 101, 38—57).—The experiments were undertaken with the 
object of elucidating the causes which condition the peculiar tinc- 
torial properties of derivatives of J-acid as compared with those 
derived from similar acids. In most of the work which has been 
accomplished previously, the alterations have been effected by 
alkylating, arylating, etc., the aminogroup. The present com- 
munication describes the production of compounds obtained by 
replacement of the amino- by other radicles and by altering the 
sulphonic acid group; the consideration of the tinctorial properties 
of the substances is reserved for a subsequent paper. The follow- 
ing individual substances are described, which are generally pre- 
pared by well-known methods. In the case of the sulphonic acids, 
the p-toluidine salts have been investigated, since the free acids and 
the simple alkali salts are inconveniently freely soluble in water. 

p-Toluidine 6-todo-\1-naphthol-3-sulphonate, pale pink leaflets; 
p- toluidine 6-chloro-1-naphthol-3-sulphonate, grey leaflets; 

p-toluidine 6 - azido-1-naphthol- 

3-sulphonate, shining, trans- 

parent, colourless leaflets (the 

disodium salt is also described) ; 
6-B-hydroxynaphthaquinonimido - 

1- naphthol -3 - sulphonic acid 

(annexed formula), violet 

powder ; 6-hydrazino-1-naphthol-3-sulphonic acid, small, colourless 
needles;  p-toluidine 6 -tsatin-1-hydroxry-2-naphthylhydrazine-3- 
sulphonate, lemon-yellow powder;  1(7/-sulpho-5!-hydroxy-2'- 
naphthyl)-5-methyl-1 : 2: 3-triazole-4-carborylic acid (annexed 
formula), colourless needles by 

If N=—N the action of ethyl acetoacetate 
HO,S ’ ‘N-N<oa-6-00 H on pare a ey 6 - azido - 1- 
ra * naphthol-3-sulphonate in the 
presence of alcoholic sodium 

ethoxide, followed by hydrolysis 

of the product with sodium hydroxide; sodium 5 :5!-dibenzoyloxy- 
2:2/:1:1/-dinaphthacarbazole-7 :7'-disulphonate ; sodium 6-benzoyl- 
amino-1-benzoxynaphthalene-3-sulphonate, small, silky needles; 
6-benzoylamino-1-benzoyloxynaphthalene-3-sulphonyl chloride, yel 
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low glassy mass, m. p. 151°; the corresponding anilide, 
colourless crystals, m. p. 155°; 6-benzoylamino-a-naphthol-3- 
sulphonanilide (from the dibenzoyl compound and dilute sodium 
hydroxide solution), pale yellow powder, m. p. 125°, which readily 
couples with diazotised p-toluidine to yield a pale red, monoazo- 
dye; phenyl-2-benzoylamino-5-hydroxy-T-naphthylsulphone (from 
the corresponding acid chloride, benzene, and aluminium chloride), 
pale yellow powder, which blackens without melting when heated. 
In connexion with the conversion of J-acid by bisulphite into 
“carbazole J-acid,” the mechanism of Bucherer’s reaction is fully 
discussed ; the author is led to the conclusion that the primary 
products are sulphurous esters, but the original paper must be 
consulted for details. H. W. 


Alkali Fusions. II. Fusion of Sodium Benzene-m- 
disulphonate with Sodium Hydroxide for the Production 
of Resorcinol. Max Puaitups and H. D. Gispss (J. Ind. Eng. 
Chem., 1920, 12, 857—860).—The maximum yield of resorcinol is 
obtained by fusing 20 to 24 mols. of sodium hydroxide with 1 mol. 
of sodium benzene-m-disulphonate, but in practice the yields were 
nearly as good (60°1 to 63°5%) when only 16 mols. of alkali were 
used. The best temperature was 310°, and the time two hours. 
At 330—350° there was some destruction of resorcinol, whilst at 
270—290° the yields were lower, owing to the reaction being in- 
complete, and even by extending the time of fusion were not so 


good as at 310°. The presence of water in the fusion mixture 
reduces the yield of resorcinol, but does not make a very material 
difference if it does not exceed 2 to 4%. C. A. M. 


Tautomerism of Phenols. Resorcinol. Hans Tu. Bucnerer 
(Ber., 1920, 58, [B], 1457—1459).—The action of sodium 
hydrogen sulphite on a boiling aqueous solution of resorcinol 
slowly leads to the formation of a substance, C,H,O,,S,Na,, 
which has been regarded by Fuchs and Elsner (this vol., i, 545) 
as the sodium salt of the bisulphite compound of cyclohexane 
3 :5-dionesulphonic acid. The stability of this compound towards 
boiling dilute mineral acids causes the author to doubt the con- 
stitution assigned to it and to consider it as allied to the sulphurous 
esters of mono- and di-hydric phenols, which he has shown to be 
characterised in this manner. It is further pointed out that 
Bucherer and Schenkel (A., 1908, i, 452) have obtained a com- 
pound, C;H;N,3NaHSO,,2H,O, from pyridine and bisulphite in 
which the pyridine nucleus is extensively altered, since the greater 
part of the pyridine nitrogen is readily liberated in the form of 
ammonia by cold dilute alkali; it therefore appears that cyclic 
systems with two or three molecules of bisulphite can be obtained 
readily and without the necessity of intervention of carbonyl 
groups. H. W. 


Tautomerism of Resorcinol. J. Herzia and S. Zetsen (Ber., 
1920, 53, [B], 1518).—In connexion with the recent publication 
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on this subject by Fuchs and Elsner (this vol., i, 545), the authors 
point out that they have conclusively proved the possibility of 
tautomerism in this substance by the action of potassium hydroxide 
and alkyl iodide. H. W. 


Syntheses of Humic Acids. Witueim Exxer and Kite Kocu 
(Ber., 1920, 58, [B], 1469—1476).—The oxidation of phenols in 
alkaline solution leads to the formation of substances which appear 
to be identical in all respects with the natural humic acids; only 
such phenols, however, as are capable of giving quinonoid inter- 
mediate products show this behaviour. The acids are obtained 
by allowing the alkaline solutions of the phenol to remain exposed 
to the air, or, more rapidly, by the addition of finely powdered 
potassium persulphate to the solution. The products from 
catechol, quinol, and p-benzoquinone give analytical figures in 
agreement with the formula C,H,O;, but since the acids do not 
crystallise and cannot be purified by repeated precipitation, the 
purity of the substances can only be controlled by analysis of 
several independently prepared specimens. The synthetic sub- 
stances are soluble in water and alcohol, and, to some extent, in 
ether, but this property is lost when they become dry. In propor- 
tion as they are washed free from mineral acid, they develop the 
power of forming colloidal solutions in water. The moist sub- 
stances shrink greatly when dried, and at 100° lose water, form- 
ing hard, brittle masses, which are readily ground to a black, 
shining powder. Their alkali salts dissolve readily, the remain- 
ing salts very sparingly, in water. In these respects they behave 
exactly as do the natural humic acids, and the similarity also 
extends to their behaviour towards chlorine, nitric acid, sodium 
hypobromite, and acetic anhydride. 

The humic acid obtained from phenol resembles the other 
synthetic products, except in its greater solubility in alcohol; it 
has, however, been so far impossible to obtain concordant analytical 
data for the product. 

The work is considered to throw considerable light on the 
chemistry of the natural humic acids, since it proves definitely 
that a number of them are existant, and that the pure substances 
are free from nitrogen and are possessed of definite acidic proper- 
ties (probably owing to the presence of an unchanged phenolic 
hydroxyl group). They are probably formed by elimination of 
water from the hexoses, with formation of quinones, C,;H,,.O,= 
4H,0+C,H,O,, and subsequent oxidation of the latter to humins ; 
an experimental realisation of the first step in this hypothetical 
scheme has not yet been accomplished satisfactorily. H. W. 


Diphenylene Sulphide in Coal Tar. O. Kruser (Ber., 1920, 
58, [B], 1566—1567. Compare Weissgerber and Kruber, this vol., 
i, 754)—The presence of diphenylene sulphide in crude 
phenanthrene (containing about 1% of sulphur) is established by 
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oxidising the latter with hydrogen peroxide in acetic acid solution, 
whereby diphenylenesulphone, m. p. 229—230°, is obtained. 
H. W. 


Diphenylaryltelluronium Salts. Kari Leperer (Ber., 1920: 
53, [B], 1430—1445. Compare A., 1916, i, 810; 1917, i, 134).— 
The preparation of the diphenylaryltelluronium salts is effected 
by the addition of the requisite Grignard reagent (two or, more 
usually, three times the calculated quantity is used) to a solution 
of diphenyltelluronium dichloride in dry toluene. The mixture 
is shaken and immediately treated with dilute hydrochloric acid, 
after which any residual solid is dissolved in boiling water. The 
solution is treated with potassium iodide in quantity sufficient to 
convert the telluronium salt into the iodide, when the latter 
separates, whilst a further quantity may be obtained by treatment 
of the filtrates with sulphurous acid, and subsequent concentration. 
It is frequently contaminated with basic iodide, in which case it 
is again dissolved in water, the solution is treated with acetic acid 
and potassium iodide, and subjected to protracted boiling, whereby 
the basic iodide is decomposed, with the separation of the di-iodide, 
which can teadily be separated by filtration. The following series 
are described. 

Diphenyl-p-tolyltelluronium Salts.—Iodide, colourless, crystal- 
line powder, m. p. 219—220°; bromide, colourless needles, m. p. 
228—229° after softening at 226°; chloride, partly crystalline 
mass; picrate, monoclinic prisms, m. p. 132—133° after softening 
at 130°; mercuri-iodide, microscopic needles, m. p. 222—223° after 
softening at 220°; mercurichloride, resinous mass. 

Diphenyl-o-tolyltelluronium Salts——Iodide, small crystals, m. p. 
175—176° after softening at about 170° (mercuriodide, white, 
amorphous powder, which softens from about 154° and is com- 
pletely melted at 184°); chloride, a resin; mercurichloride, colour- 
less needles, m. p. 210—211° after softening at 207—-208°; bromide, 
microscopic prisms, m. p. about 203° after softening at about 199°; 
picrate, small, triclinic crystals, m. p. 127—128° after softening 
at 122°. 

Diphenyl-m-tolyltelluronium Salts—TIodide, colourless needles, 
m. p. 190—191° (from water), 202° after softening at 200° (from 
alcohol); mercuri-iodide, cubic crystals from alcohol, m. p. 
134—135° after softening at 132°, slender needles from glacial 
acetic acid, m. p. 132—133° after softening at 129°; the chloride 
and mercurichloride are resinous; bromide, needles, m. p. 
202—203° after softening at 199° (mercuribromide, semi-solid 
mass); picrate, m. p. 105—106° after softening at 101°. 

Triphenyltelluronium Salts.—Iodide, m. p. 247—248° after 
softening from 245°; mercuri-iodide, small, colourless plates, which 
darken at 146°, soften at 155°, and are molten at about 178°; 
mercuribromide, long, colourless needles, m. p. 143—144° 
(decomp.) ; mercurichloride, four-sided rods, m. p. 136—137° after 
softening at 130° (from water), slender, silky needles, m. P- 
138—139° after softening at 135° (from glacial acetic acid). 
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Diphenyl - 0 - xylyltelluronium iodide, microscopic cubes 
(+2EtOH), m. p. 114—115° with effervescence. Diphenyl-m- 
zylyltelluronium wodide, colourless powder, m. p. about 103° after 
softening at 92°; mercuri-iodide, colourless powder, m. p. 201—202° 
after softening at 195°. 

Diphenyl-p-cylyltelluronium Salts.—Iodide, m. p. 213—214° 
after softening at 211°; mercuri-iodide, yellow, amorphous powder, 
m. p. about 110° after softening at 100°; chloride, m. p. 210—211° 
after softening at 207°; mercurichloride, m. p. about 176° after 
softening at 172°; bromide, small crystals, m. p. 207—208° after 
softening at 204° (from water), rods, m. p. 220—221° after soften- 
ing at 218° (from alcohol-ether) ; mercuribromide, needles, m. p. 
178—180° after softening at 174° (from alcohol), 174—175° after 
softening at 166° (from glacial acetic acid); picrate, small, yellow, 
rhombic crystals, m. p. 170—171° after softening at 168°. 

Diphenyl-p-anisyltelluronium Salts.—lodide, small prisms 
(+0°5EtOH); mercurt-iodide, white, amorphous powder, m. p. 
89—90° after softening at 86°; the chloride, bromide, and their 
mercuric double salts are oily or resinous; picrate, small, yellow, 
monoclinic crystals, m. p. 126—127° after softening at 125°. 

Diphenyl-o-anisyltelluronium Salts.—Iodide, colourless crystals, 
m. p. 230—231° after softening at 226°; mercuri-iodide, colour- 
less leaflets, m. p. 218—219° after softening at 215°; the chloride 
and mercurichloride are resinous; bromide, m. p. 220—221° after 
softening at 215°; picrate, m. p. 165—166° after softening at 
160-—-161°. 

Diphenyl-m-anisyltelluronium iodide was obtained as a white, 
crystalline powder, which softened at 85° and was completely 
melted at about 95°; it was not isolated in the pure condition. 

Diphenyl - p- phenetyltelluronium Salts.—Iodide, crystalline 
powder, m. p. about 131° after softening at 125°; mercuri-iodide, 
white, amorphous powder, m. p. 76—77° after softening at 74°. 

Diphenyl-o-phenetyltelluronium Salts.—Iodide, m. p. 247—248° 
(decomp.) after softening at 225°; mercuri-odide, colourless 
crystals, which become yellow in sunlight, m. p. about 183—184° 
after softening at 174°; the chloride, mercurichloride, and picrate 
form wax-like masses ; bromide, colourless, crystalline powder, m. p. 
178—179° after softening at 174°. 

Diphenyl-a-naphthyltelluronium Salts.—Iodide, m. p. about 148° 
after softening at 130°; mercuri-iodide, m. p. 126° after softening 
at 115°; the chloride and bromide could only be isolated in an 
impure state. 

Diphenylmesityltelluronium iodide has m. p. 153—154° after 
softening at 152°, whilst the mercuri-iodide is a white powder, 
m. p. 93—94° after softening at about 89°. H. W. 


Tautomerism in the Triarylcarbinols : Mono-p-hydroxy- 
diphenyl-a-naphthylcarbinol. M. Gompere and N. A. Lance 
(J. Amer. Chem. Soc., 1920, 42, 1879—1883. Compare following 
abstract).—Phenyl-a-naphthyldichloromethane, C,,H;*CPhCl,, m. p. 


i. 736 ABSTRACTS OF CHEMICAL PAPERS. 


92°, obtained by the action of phosphorus pentachloride on phenyl 
a-naphthyl ketone, when slowly added in benzene solution to a boil- 
ing solution of phenol in benzene gives phenyl-a-naphthyldiphen- 
oxzymethane, CyH,CPh(OPh),, m. p. 169—170°. If, however, 
phenol and phenyl-a-naphthyldichloromethane react together at 
the ordinary temperature for twelve hours and then at 50° for one 
hour the product is the fuchsone phenyl-a-naphthylquinomethane, 
C,,H,-CPh:C,H,:O, m. p. 169—170°. If this fuchsone is boiled in 
alcoholic solution with aqueous sodium hydroxide until the colour 
of the solution has changed to a light yellow, and the solution is 
then diluted with water and saturated with ammonium chloride, 
phenyl-p-hydroxy phenyl-a-naphthylcarbinol, 
C,,H,,-CPh(OH)-C,H,-OH, 

is obtained in its quinonoid form, and it is not possible to isolate 
the benzenoid form. Thus, as in the case of its isomeride, diphenyl- 
4-hydroxy-a-naphthylearbinol (loc. cit.), the naphthyl group exerts 
its tautomerising influence with the production of the quinonoid 
tautomeride. 

When phenyl-a-naphthyldichloromethane and phenol previously 
saturated with dry hydrogen chloride are heated at 110° for twenty- 
four hours and the product, after the removal of the excess of 
phenol by steam distillation, is poured into 5% aqueous sodium hydr- 
oxide, 4:4/-dihydroxytriphenyl-a-naphthylmethane, 

C,»H,"CPh(C,H,-OH),, 
m. p. 209—210° (decomp.), is obtained. W. G. 


Tautomerism in the Triarylcarbinol Series; Dipheny]l- 
4-hydroxy-l-naphthylearbinol and Diphenyl-2-hydroxy- 
l-naphthylcarbinol. M. Gompere and F. W. SuLtivan, jun. 
(J. Amer. Chem, Soc., 1920, 42, 1864—1870).—A quantitative yield 
of p-naphthafuchsone may be obtained by mixing together benzo- 
phenone chloride and a-naphthol in a dry atmosphere, and after 
leaving the mixture overnight making it slightly alkaline with 
dilute sodium hydroxide and distilling it with steam. On bromina- 
tion in acetic acid solution the fuchsone gives 3-bromo-p-naphtha- 
fuchsone, m. p. 176°, and on chlorination 3-chloro-p-naphthafuch- 
sone, m. p. 161°. o-Naphthafuchsone was similarly obtained from 
benzophenone chloride and $-naphthol, but in this case the addi- 
tion of aluminium chloride as a catalyst was necessary. When dis- 
solved in alcoholic sodium hydroxide and an aqueous solution of 
ammonium chloride added to this solution, p-naphthafuchsone gave 
almost entirely the quinonoid form of diphenyl-4-hydrory-a-naph- 
thylcarbinol, whilst o-naphthafuchsone gave exclusively the 
benzenoid form of diphenyl-2-hydroxy-lnaphthylcarbinol. The 
bromo- and chloro-derivatives described above gave the quinonoid 
forms of diphenyl-3-bromo-4-hydrozy-\-naphthylcarbinol and 
diphenyl-3-chloro-4-hydrory-1-naphthylcarbinol respectively. 

Both o- and p-naphthafuchsones give additive compounds with 
hydrogen chloride, but the chloro- and ent ames x do 
not. W. G. 
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Addition of Nitrogen Peroxide to Ethyl Phenylpropiolate. 
He1nRicH WIELAND [with Hans Wacner| (er., 1920, 53, |B], 
1343—1346).-—-When nitrogen peroxide is passed into a cold solu- 
tion of ethyl phenylpropiolate in light petroleum, colourless, pris- 
matic crystals readily separate, which rapidly decompose into the 
original materials when filtered. Analysis of the compound is 
effected by the addition of an unweighed portion of the material 
to V/10-potassium hydroxide solution in the presence of ether and 

subsequent estimation of the ethyl phenylpro- 
PhC==C:CU,Et piolate and the amount of alkali used and of 
H i potassium nitrite formed. It is thus shown 
Nu, NO, that one molecule of nitrogen peroxide is ab- 
i i sorbed for each molecule of ester, and it is 
PhL==vU:CO,Et suggested that the molecules are united by 
means of the partial valencies of the acetylenic 

carbon atoms, as indicated by the annexed formula. 

{With E. Scuamperc.]|—When the primary labile additive com- 
pound is allowed to remain overnight in contact with light petrol- 
eum, it decomposes into ethyl phenylpropiolate and a mixture of 
the stereoisomeric ethyl af-dinitrocinnamates, of which the modifi- 
cation, almost colourless needles, m. p. 66°5°, has been isolated. 

H. W. 


Preparation of Tropic Acid from Ethyl Formylphenyl- 
acetate. JULIUS VON Braun (Ber., 1920, 53, ||, 1409),.—Kecently 
McKenzie and Wood (T., 1919, 115, 228) have found that tropic 
acid can only be obtained in 16—30% yield by the reduction of 
ethyl formylphenylacetate with aluminium amalgam, and subse- 
quent hydrolysis of the tropic ester. This result does not agree with 
the author’s experience, since he finds the yield of acid to be about 
50% of that theoretically possible, whilst a half of the original ester 
remains combined with the aluminium hydroxide, from which it 
can be recovered by acidification and extraction with ether. The 
difference is possibly to be ascribed to the use of insufficiently active 
aluminium amalgam. H. W. 


Esterification of Unsymmetrical Di- and Poly-basic Acids. 
XXIX. Esterification of 4-Dimethylaminoisophthalic Acid. 
Nixota Smop.aka (J/onatsh., 1920, 41, 115—124. Compare Weg- 
scheider, Malle, Ehrlich, and Skutezky, A., 1919, i, 76).—1-M/ethyl 
3-hydrogen 4-dimethylaminoisophtha'ate, colourless prisms or crystal- 
line powder, m. p. 180°, is formed by the esterification of the acid 
with methyl-alcoholic hydrogen chloride at the ordinary tempera- 
ture (preparative process) or by the hydrolysis of the normal ester 
in boiling aqueous methyl-alcoholic solution or with boiling V/10- 
hydrochloric acid (preparative method). 3-Methy! 1-hydrogen 4-di- 
methylaminoisophthalate, colourless, shining leaflets. m. p. 190°, 
results from the esterification of the acid with methyl alcohol at 
140°, from the action of methyl iodide on the normal silver or 
potassium hydrogen salt, and from the semi-hydrolysis of the normal 
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ester in methyl-alcoholic solution by means of potassium hydroxide 
oc hydrogen chloride. The constitution of the esters is deduced 
from the production of the former by the esterification of the acid 
with methyl alcohol and hydrogen chloride, and from the behaviour 
of the silver salts when distilled, whereby in the first case a mixture 
of (?) pdimethylaminobenzoic acid, m. p. 230—233°, and methyl 
p-dimethylaminobenzoate is produced, whilst in the second instance, 
resinous and less definite substances are formed, which could not 
be fully examined owing to lack of material. The experiment, how- 
ever, proves that the two silver salts behave in a totally dissimilar 
manner when heated, and that a transformation only occurs to a 
slight extent if at all. H. W. 


Esterification of Unsymmetrical Di- and Poly-basic Acids, 
XXX. Esverification ot 4-Acctylaminovsophtualic Acid. 
HERMANN MeEyER (Monatsh., 1920, 41, 125—138. Compare Weg- 
scheider, Malle, Ehrlich, and Skutezky, A., 1919, i, 76, and preced- 
ing abstract).—l-Methyl 3-hydrogen 4-acetylamino/sophthalate, 
m. p. 218°, is prepared by the semi-hydrolysis of the normal ester 
with alkali in aqueous or methyl-alcoholic solution. The isomeric 
3-methyl 1-hydrogen 4-acetylaminoisophthalate, m. p. 265°, is 
obtained by the action of methyl iodide on the normal silver salt in 
the presence of methyl alcohol (the process does not, however, occur 
smoothly, and yields only 20% of the normal ester, a small amount 
of the hydrogen ester, and mainly the unchanged acid), or on the 
potassium hydrogen salt (in which case also side-reactions occur, 
giving rise to free acid). A hydrogen ester could not be isolated 
from the products of the action of methyl alcohol on the acid at 
100° or 120—130° or 200°, since under these conditions loss of 
carbon dioxide appears to take place with consequent formation of 
p-acetylaminobenzoic acid. Similarly, the hydrogen ester could not 
be obtained by boiling the normal ester with dilute aqueous hydro- 
chloric acid. The constitution of the esters follows from the 
observation that the isomeride, m. p. 218°, is transformed by boiling 
acetic anhydride into methyl anhydro-4-acetylamino‘sophthalate, 
m. p. 172°, and since dehydration occurs by loss of water between 
the acetylamino- and the adjacent carboxyl group the ester must 
be the 1-methyl compound. 

Silver 4-acetylaminoisophthalate forms a gelatinous mass; a silver 
hydrogen salt could not be isolated. Potassium hydrogen 4-acetyl- 
aminoisophthalate is prepared by the addition of aqueous potassium 


hydroxide solution to a suspension of the acid in methyl] alcohol. 
H. W. 


Esterification of Unsymmetrical Di- and Poly-basic Acids. 
XXXI. Esterification of 4-Methylaminoisophthalic Acid. 
Jouann Tavs (Monatsh., 1920, 41, 139—152. Compare Weg- 
scheider, Malle, Ehrlich, and Skutezky, A., 1919, i, 76, and preced- 
ing abstracts).—1-Methyl 3-hydrogen 4-methylaminoisophthalate, 
colourless, delicate needles, m. p. 244—245° (decomp.), is formed in 
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larger quantity than the isomeric 3-methyl l-hydrogen 4-methyl- 
aminoisophthalate by all the methods of esterification and semi- 
hydrolysis; the latter, colourless crystals, m. p. 220—221°, is pre- 
pared by the semi-hydrolysis of the normal ester or by the action 
of methyl iodide on the silver salt. The former isomeride seems to 
be the only one produced by the action of methyl-alcoholic hydro- 
gen chloride or sulphuric acid on the acid ; in the absence of mineral 
acid, methyl alcohol only causes slight esterification of 4-methyl- 
aminoisophthalic acid at 100°, whilst at 170° no trace of ester is 
produced, the acid losing carbon dioxide and being converted into 
an anthraquinone dye, which was not further investigated. The 
action of methyl iodide on the potassiwm hydrogen salt in the pres- 
ence of methyl alcohol yields mainly the acid, together with small 
quantities of the normal ester and the 1-methyl 3-hydrogen ester, 
whilst a mixture of acid, normal ester, 1- and 3-methyl hydrogen 
esters (in which the former considerably predominates), is obtained 
from the silver hydrogen salt; the methylamino-group does not 
appear to undergo methylation during this treatment. The hydro- 
lysis of the normal ester with methyl-alcoholic potassium hydroxide, 
aqueous potassium hydroxide, water, and with aqueous or methy]- 
alcoholic hydrochloric acid under varied conditions is described ; in 
every case the hydrogen ester consists mainly of the 1-methyl com- 
pound, the 3-methyl isomeride being formed in subordinate amount 


if at all. H. W. 


Esterification of Unsymmetrical Di- and Poly-basic Acids. 
XXXII. 4-Nitrovsophthalic Acid and the Reduction of its 
Hydrogen Esters to 4-Aminoisophthalic Esters. Pui.ipp 
Axer (M/onatsh., 1920, 41, 153—165).—The oxidation of 4-nitro-m- 
xylene by calcium permanganate leads to the formation of a mix- 


‘ture of 4-nitrovsophthalic acid, m. p. 255—256°5° (corr.), 6-nitro-m- 


toluic acid, yellow, silky needles, m. p. 218°5—-219°, and small quan- 
tities of 4-nitro-m-toluic acid, m. p. 133—134°5°. Potassium hydro- 
gen 4-nitroisophthalate is readily prepared as a white powder, spar- 
ingly soluble in water, by the mixture of solutions of equivalent 
amounts of the normal potassium salt and the free acid; the silver 
hydrogen compound could not be prepared. Methyl 4-nitroiso- 
phthalate, yellow, rhombic crystals, a: 6 :c=0°3875 :0°3383:1, m. p. 
87—88'5°, is prepared in about 80% yield by the esterification of 
the acid with a mixture of equal volumes of concentrated sulphuric 
acid and methyl alcohol. 1-IMethyl 3-hydrogen 4-nitroisophthalate, 
well-formed, colourless needles, m. p. 153°5—154° (corr.), is most 
conveniently prepared from the acid and methyl alcohol in the 
presence of a smaller proportion of concentrated sulphuric acid, 
and its constitution is deduced from its mode of formation. It is 
also obtained from the acid and methyl alcohol at 100° in the 
absence of mineral acid. 3-Methyl 1-hydrogen 4-nitroisophthalate, 
powder, m. p. 192—194° (corr.), is most conveniently prepared by 
the semi-hydrolysis of the normal ester either by potassium hydr- 
oxide in aqueous methyl-alcoholic solution or by aqueous methyl- 
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alcoholic hydrogen chloride. Potassium hydrogen 4-nitro‘sophthal- 
ate is not methylated by treatment with methyl iodide at 100° 
during twenty hours. The acid is partly transformed by methyl 
iodide in the presence of acetone and silver oxide into the normal 
ester, but remains unaffected by methyl sulphate. The silver salt 
is quantitatively transformed by methyl iodide into the normal 
ester. 

1-Methyl 3-hydrogen 4-nitro/sophthalate is reduced by tin and 
concentrated hydrochloric acid to 1-methyl 3-hydrogen 4-amino- 
tsophthalate, m. p. 221—222° (corr.), the yield, however, being 
poor, and the product contaminated with much free amino-acid. 
Better results are obtained with the isomeric ester, which yields 
3-methyl l-hydrogen 4-aminoisophthalate, colourless, crystalline 
powder, m. p. 228—230° (corr., slight decomp.). Methyl 4-amino- 
tsophthalate, m. p. 127—-129° (corr.)}, is similarly obtained in good 
yield from the normal nitro-ester. H. W. 


Esterification of Unsymmetrical Di- and Poly-basic Acids. 
XXXIII. Esterification of Aminodicarboxylic Acids. 
Rupotr WecscHererR (Monatsh., 1920, 41, 167—183).—A 
theoretical paper which is devoted to a discussion of the results 
obtained during the investigation of the esterification of amino- 
carboxylic acids and the partial hydrolysis of their esters. 

The aminodicarboxylic acids and, so far as is known, other dicarb- 


oxylic acids which contain an imino-group or nitrogen atom as a 
member of an open chain generally conform to the rules which 
have been propounded for the formation of hydrogen esters. The 
amino-groups must be assumed to cause steric hindrance, the un- 
substituted or alkylated amino-groups to have a positive and the 
acylated amino-groups to have a negative action. Less regularity 
is observed in the semi-hydrolysis; it not infrequently happens 
that the action follows different courses in alcoholic and aqueous 
solution, but, on the other hand, it is immaterial whether hydro- 
lysis is effected by alkali hydroxide or by hydrochloric acid. In 
the semi-hydrolysis of the acylated amino-esters, the influence of 
the strength of the carboxyl group outweighs that of steric 
hindrance; on the other hand, these two factors do not appear 
adequate to explain the course of semi-hydrolysis of the esters of 
unsubstituted or V-alkylated amino-acids, particularly in aqueous 
solution. With regard to the other reactions, irregularities are 
only observed with dimethylamino/sophthalic acid (action of alcohol 
on the acid in the absence of catalyst and of methyl iodide on the 
salts). It is quite possible that all these irregularities (including 
such as are observed during semi-hydrolysis) are to be ascribed to 
the participation ‘of the amino-groups in the reactions. 

The following generalisations (which are not without exception) 
are drawn from a consideration of the melting points of amino- 
iso- and tere-phthalic acids and their esters: (1) Methylation at 
the nitrogen atom depresses the melting point (exceptions occur in 
the methylation of methylaminoterephthalic acid, 1-methyl 
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3-hydrogen 4-aminosophthalate, and acetylaminoisophthalic acid). 
(2) Acetylation at the nitrogen atom raises the melting point of 
those hydrogen esters in which the esterified carboxyl is in the 
ortho-position to the amino-group, but depresses it in the case of 
the acids (except methylaminozsophthalic acid), and to a slight 
extent in that of the acid esters of different relative position, as 
well as in the instances of the dimethyl esters of aminozsophthalic 
acid and methylaminoterephthalic acid. (3) Derivatives of 
4-aminoisophthalic acid have higher melting points than the corre- 
sponding compounds derived from aminoterephthalic acid. (The 
dimethyl esters of the amino- and acetylamino-acids form excep- 
tions.) (4) Among isomeric hydrogen esters of acetylated acids, 
the compound in which the esterified carboxyl group is adjacent 
to the acetylamino-group has the higher melting point; a similar 
irregularity is not observed with the amino- and methylamino- 
acids. H. W. 


Friedel and Crafts’ Reaction: Nitrophthalic Anhydrides 
and Acetylaminophthalic Anhydrides with Benzene and 
Aluminium Chloride. Water A. Lawrance (J. Amer. Chem. 
Soc., 1920, 42, 1871—1879).—3-Nitrophthalic anhydride, when 
heated with benzene and aluminium chloride, gave a mixture of 
o!-nitro-o-benzoylbenzoic acid, m. p. 220—221° (decomp.), and 
m-nitro-o-benzoylbenzoic acid, m. p. 157—160° (decomp.). 
2-Ethyl 1-hydrogen 3-nitrophthalate gave with thionyl chloride an 
acid chloride, m. p. 76—77°, which with benzene and aluminium 
chloride yielded o/-nitro-o-benzoylbenzoic acid. Similarly the 
chloride of 1-ethyl %2-hydrogen 3-nitrophthalate gave m-nitro-o- 
benzoylbenzoic acid. 4-Nitrophthalic anhydride when submitted to 
Friedel and Crafts’ reaction gave m-nitro-o-benzoylbenzoic acid and 
p-nitro-o-benzoylbenzoic acid. Under similar conditions, 3-acetyl- 
aminophthalic anhydride yielded m-amino-o-benzoylbenzoic acid, 
m. p. 193—194°, and o/-amino-o-benzoylbenzoic acid, m. p. 159— 
160°, together with some diphenyl- ?-aminophthalide, m. p. 86—89°. 
4-Acetylaminophthalic anhydride gave m-amino-o-benzoylbenzoic 
acid and p-amino-o-benzoylbenzoic acid. W. G. 

a-Naphtholphthaleins and its Ethers. W. ScHuLensera 
(Ber., 1920, 58. [B], 1445—1457).—As considerable doubt exists 
as to the constitution of the a-naphtholphthalein obtained by the 
condensation of phthalyl chloride with anaphthol (compare 
Sérensen and Palitzsch, A., 1910, ii, 446; Copisarow and Weizmann, 
T., 1915, 107, 878; Csdnyi, this vol., i, 54), the author has 
attempted the synthesis of an undoubted oo/-naphtholphthalein. 
and for this purpose has condensed a-naphtholphthaloylic acid 
(Deichler and Weizmann, A., 1903, i, 349) with anaphthol in 
sulphuric acid solution ; the product forms colourless crystals, m. p. 
253—254° after previous darkening, and closely resembles the sub- 
stance described by Csdnyi as the pp’-isomeride, but differs widely 
from the oo/-derivative described by Copisarow and Weizmann, to 
which the m. p. 209—210° is ascribed. The mode of attachment 
of the second naphthol group is elucidated by the conversion of 
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the substance into a-naphthafluoran. The same substance was also 
obtained in small yield by the interaction of phthalyl chloride and 
a-naphthol under milder conditions than those usually adopted, 
whilst no trace of an isomeric p-phthalein could be detected. 

The condensation of phthalic acid with a-naphthyl ethers follows 
a different course. Thus phthalic anhydride and a-naphthyl methyl 
ether react in carbon disulphide solution in the presence of alumin- 
ium chloride to yield 4-methoxynaphthylphthaloylic acid, colour- 
less, acute prisms, m. p. 194° (the sodium salt, rhombic plates, 
and calcium salt, prisms, +10H.O, are described), which can also 
be prepared from phthalyl chloride and a-naphthyl methyl ether. 
The constitution of the acid is deduced from the extreme difficulty 
of effecting its demethylation, and. with greater certainty, from a 
comparison of its properties with those of the isomeric acid of the 
ortho-series. Thus the former yields a normal and a pseudo- 
methyl ester, colourless, rhombic plates, m. p. 96°, and needles, 
m. p. 120°, whilst the latter gives an ether ester, double pyramids, 
m. p. 117—119°, and an ether acid, colourless needles, m. p. 179°. 
Finally, when melted with potassium hydroxide, the acid yields 
1:4-hydroxynaphthoic acid, m. p. 178°. 4-Methoxynaphthyl- 
phthaloylic acid behaves as a weak acid, and is partly liberated 
from its sodium salt by carbon dioxide, and cannot be titrated 
with sodium hydroxide in the presence of phenolphthalein as 
indicator; its behaviour indicates its existence in the desmotropic 


forms, CO,H-C,H,CO-C,,H,*OMe and 
} “0 0 
C,H, (OR) -_— Meso, 
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and this conception is supported by the isolation of the two methyl 
esters mentioned above. It suffers extensive decomposition when 
heated above its melting point, yielding, among other substances, 
a-naphthyl methyl ether, phthalic acid, a-naphthafiuoran, and a 
substance, pale yellow, hexagonal prisms, m. p. 201—202°, which 
was not further identified. It condenses with a-naphthyl methyl 
ether in the presence of concentrated sulphuric acid to give p-naph- 
tholphthalein dimethyl ether, colourless, slender needles, m. p. 
246—247°, which can also be obtained in 83% yield by the pro- 
longed interaction of phthalyl chloride and a-naphthyl methyl 
ether in carbon disulphide solution in the presence of a trace of 
aluminium chloride at the ordinarv temperature. The isomeric 
o-naphtholnhthalein dimethyl ether is prepared by methylation of 
the phthalein, and forr:s colourless, microscopic needles, m. Pp. 
291°. 

The results outlined ahove do not apnear to harmonise readily 
with those obtained by Conisarow and Weizmann (Joc. cit.), who 
find that the action of phthalvl chloride on a-naphthyl ethyl ether 
produces. successively. o0-l-ethoxvnanhthovibenzoic acid. m. P- 
155—156°. and di-l-ethoxynaphthvlphthalide. m. pv. 159°. The 
author has therefore repeated the work, and has obtained ftotallv 
different results, since he finds the acid to melt at 166—167° and 
to have all the properties of a para-derivative, since it behaves 
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towards concentrated sulphuric acid in precisely the same manner 
as 4-methoxynaphthylphthaloylic acid, and is converted by fused 
potassium hydroxide into 4- -hydroxynaphthoic acid. Further, 
the naphtholphthalein ethyl ether did not melt below 298°, 
whilst the acid was indifferent towards dealkylating agents. 
1:2-Naphtholphthaloylic acid can be readily converted into 
o-l-ethoxynaphthoylbenzoic acid, irregular prisms, m. p. 145°, by — 
treatinent with ethyl sulphate and subsequent hydrolysis of the 
ethyl ester, prisms, m. p. 89°, thus produced. H. W. 


Synthesis of 3 : 5-Dihydroxybenzaldehyde. F. MauTuner 
(J. pr. Chem., 1920, [ii], 101, 93—96).—3 : 5-Dimethylcarbonato- 
benzaldehyde, m. p. 154—155°, is prepared by the action of 
hydrogen on a solution of 3:5-dimethylcarbonatobenzoyl chloride 
(E. and H. O. L. Fischer, A., 1913, i, 478) in dry toluene at 110° 
in the presence of palladised barium sulphate. It yields a 
p-nitrophenylhydrazone, red needles, m. p. 222—223°, and is con- 
verted by aqueous sodium hydroxide and subsequent acidification 
into 3:5-dihydrorybenzaldehyde, colourless needles, m. p. 
145—146°; the p-nitrophenylhydrazone, which completely decom- 
poses, without melting, at 280°, and the semicarbazone, long 
needles, m. p. 223—-224° (decomp.), of the latter are described. 


H. W. 


Preparation of Piperonaldehyde from Camphor Oil. 
I.and II. Snoicurro Nacar (J. Chem. Ind. Tokyo, 1920, 23, 
56—79, 151—-172).—The fraction of camphor oil, b. p. 220—230°, 
contains mainly safrole, eugenol, carvacrol, cadinene, and n-octoic 
acid. By further distillation of this fraction, treatment with 25% 
sodium hydroxide, cooling at —19°, and adding a few crystals of 
safrole, safrole could be completely crystallised out. Next, when 
300 c.c. of safrole are heated with 45 grams of potassium hydroxide 
(15 grams in each 100 c.c.) for five hours at 180—200°, 90% was 
changed into isosafrole. The method of oxidation of isosafrole into 
piperonaldehyde is discussed. Potassium dichromate and sulphuric 
acid gave the best yield, 47% of the theoretical value. When 
potassium permanganate was used, the yield was only 8%, most of 
the isosafrole being oxidised to piperonylic acid. The purification 
of piperonaldehyde is best effected by recrystallisation from 70% 
alcohol. CHEMICAL ABSTRACTS. 


New Reaction of Aldehydes. Remo pve Fazi (Gazzetta, 1920, 
50, ii, 146—148. Compare A., 1916, ii, 457; Guglialmelli and 
Delmon, A., 1918, i, 161).—Since fluorene resembles acenaphthene 

in giving a reddish-violet coloration 
 _, with cyclic aldehydes in presence of 

i oO concentrated sulphuric acid, the 

| \c:cH- 5-07 author has initiated experiments to 

_—" ~ ascertain if the condensation pro- 
ducts of fluorene with aldehydes 

a are able to yield this coloration 

with the sulphuric acid. It is 
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found that, in presence of sodium ethoxide, fluorene condenses at 
the ordinary temperature with piperonaldehyde, m-tolualdehyde, 
cuminaldehyde, p-dimethylaminobenzaldehyde, etc.; for instance, 
with piperonaldehyde, fluorene yields piperonylidenefluorene 
(foregoing formula). These condensation products, to be described 
in detail later, give the above coloration in alcoholic solution with 
concentrated sulphuric acid. ao ae 


Constitution of the Salts of Aminoacetophenones. 
Mitsuru Kumara, Herxicur Sarto, and Axrra Suimomura (Mem. 
Coll. Sci. Kyoto, 1920, 4, 201—215).—A study of the absorption 
spectra of the different salts of the three isomeric aminoaceto- 
phenones. The hydrochlorides of o- and p-aminoacetophenones 
both give coloured solutions in alcohol, and these coloured salts 
show a new absorption band in the visible region. This coloration 
is weakened if an excess of dry hydrogen chloride is passed through 
the alcoholic solution, and then the second band is no longer visible. 
m-Aminoacetophenone hydrochloride and p-dimethylaminoaceto- 
phenone hydrochloride do not give coloured salts, and their 
alcoholic solutions do not give an extra absorption band. It is 
considered that the coloured ortho- and para-salts are the quinonoid 
form and the colourless salts the benzenoid form, the change from 
one form to the other being of the keto-enol type. 

p-Dimethylaminoacetophenone, m. p. 105°, was prepared by 
heating p-aminoacetophenone and methyl iodide in aqueous sodium 
hydroxide for several hours. It gave a hydrochloride, m. p. 
147—148° (decomp.), and a picrate, m. p. 124° (decomp.). 

W. G. 


Preparation of 1:4-Dimethylfluorenone and Attempts 
to Transform it into a Derivative of Phenanthrone. 
AtrreD ScraarRsceumMipt and JoHANN HERZENBERG (Ber., 1920, 
53, [B], 1388—1398. Compare Schaarschmidt, A., 1917, i, 275). 
—Various attempts to synthesise o-aminophenyl p-xylyl ketone are 
described. Thus, 2-p-to/uwenesulphonylaminophenyl p-rylyl ketone, 
C,H,Me,*CO-C,H,-NH-SO,"C,H,Me, small, colourless crystals, 
m. p. 107—108°, was prepared by the successive action of phos- 
phorus pentachloride and aluminium chloride on p-toluene- 
sulphonylanthranilic acid in the presence of p-xylene, but the 
p-toluenesulphonyl group could not be smoothly removed. 
Similarly, p-xyloyl-o-benzoic acid was converted successively into 
the chloride and amide, colourless needles, m. p. 149—150°, which 
could not be transformed into the amine in a satisfactory manner. 
Attempts to prepare o-nitrophenyl p-xylyl ketone by the action 
of o-nitrobenzoy] chloride on p-xylene in the presence of aluminium 
chloride and carbon disulphide were unsuccessful, resinous products 
being obtained. Finally, 0-bromophenyl p-xylyl ketone, colourless, 
shining leaflets, m. p. 46°, was converted by alcoholic ammonia at 
180—190° into o-aminophenyl p-cylyl ketone, mainly obtained 
as a yellow oil which decomposed completely when distilled; from 
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this, however, small amounts of pale yellow crystals, m. p. 
76—78° to a cloudy liquid, which suddenly became trausparent at 
88—90°, could be isolated. It was converted by diazotisation and 
subsequent treatment with copper powder into o-tydrusyphenyl 
p-zylyl ketone (yellowish-brown, viscous mass, which was not 
further investigated), 2 :5-dimethylbenzophenone, b. p. 312—314°/ 


4 atmospheric pressure, and 1 :4-dimethyilfluorenone 
Me (annexed formula), long, yellow neeules, m. p. 1Us°. 

Me When fused with potassium hydroxice, the latter 
Y Sue yields an acid, colourless needies, m. p. 145° (the 
INS silver salt is described), which, since it is not 
esterified by cold saturated methyl-alcoholic 

L J hydrogen chloride, and yields 1 : 4-dimethyltiuoren- 


one when treated with concentrated sulphuric acid, 
is considered to be 2 :5-dimethyldiphenyl-6-carboxylic acid. 

The fission of substituted ring ketones under the influence of 
molten alkali hydroxide appears to take place quantitatively in 
one direction only, and the position occupied by the carboxyl group 
depends on the substituent already present. I1f the latter is acidic 
in character, the new carboxyl group becomes located in the un- 
substituted benzene nucleus; if, however, it is basic (-NH, or 
-OH), the new group is attached to the already substituted nucleus. 
The latter seems also to be the case when a methyl radicle is in 
the ortho-position. a. W. 


Anthracene. VI. Desmotropy of the Reduction Products 
of Hydroxyanthraquinones. Kurr H. Meyer and ALBERT 
SanDER (Annalen, 1920, 420, 113—125. Compare A., 1911, i, 193). 
An investigation of the effect of the introduction of hydroxy- 
groups on the equilibrium between anthrone and anthranol forms. 

The reduction of 1-hydroxyanthraquinone to a substance con- 
sidered to be 1-hydroxyanthranol has been described by the Hochst 
Farbwerke (D.R.-P. 242053); the absence of fluorescence from the 
alcoholic solution and failure of the substance to combine with 
bromine show it to be in reality l-hydroxyanthrone, and this 
conception explains the observed ability of the compound to con- 
dense with isatin chloride or anilide, with the production of 
indigoid dyes containing the new group in the side nucleus. In 
alcoholic solution, equilibrium is attained in the presence of 3—4% 
of hydroxyanthranol. With 1:9-dihydroxyanthrone and 1-hydroxy- 
anthraquinol, equilibrium is set up when about 10% of the latter 
is present. In the cases of 1:4-dihydroxyoxanthrone and 1 :4-di- 
hydroxyanthraquinol, the latter is found to pass with great readi- 
ness into the former, so that it appears, in general, that the 
tendency towards ketone formation is increased by the entrance 
of hydroxyl groups in the a-position in the side nucleus. 

The following individual substances are described: 1:9-anthr- 

) 
anylene diacetate, CH <Te n> C,;H;(OAc), colourless or pale 
yellow needies, m. p. 148—149°; the dibenzoate, yellow 
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needles, m. p. 191° (from a-hydroxyanthrone and the requisite 
acid chloride in the presence of pyridine); 9 -bromo-1- 


hydroxyanthrone, CH. < GH pe Cos OH, yellow needles, m. p. 


273° (decomp.) after softening and darkening from 130°, which 
readily loses hydrogen bromide, and, on treatment with copper 
powder, gave a substance, m. p. 188—189°; 1:9-dihydroxyanthrone, 
CHe<gu(oHy> Cos OH, deep yellow needles, m. p. 135—137° 
(from the bromo-compound and aqueous acetone); 1-hydrory- 
anthraquinol, dark olive-green needles, m. p. 204—206°, which 
undergoes autoxidation with extreme ease; 1:4:9-trihydroxy- 


anthrone, CH <n (on) > CoH2(OH)>, m. p. 157—158° after 


previous softening, which is best obtained by reducing a solution 
of quinizarin in glacial acetic acid with tin and hydrochloric acid, 
and which has been considered by Liebermann to be 1 :4-dihydr- 
oxyanthraquinol; the latter swhstance, prepared by reduction of 
quinizarin with zinc dust in alkaline solution and subsequent 
acidification, has m. p. 131—136°, readily undergoes autoxidation, 
passes into the ketonic form when recrystallisation is attempted, 
and is oxidised by an alcoholic solution of bromine to quinizarin. 

Purpurin, when subjected to reduction, is converted into leuco- 
purpurin and a substance, C,,H,,O;, m. p. 162—163°, which is 
transformed in alkaline solution into quinizarin, and has hence 
been termed leucoquinizarin I. It is now shown that it is pro- 
duced when leucopurpurin is boiled in acetic acid solution, that it 
is stable towards air and indifferent to an alcoholic solution of 
bromine, and, further, that its conversion into quinizarin by 
sodium hydroxide occurs in complete absence of air. It therefore 
appears to be 2-hydroxy-1 :4-diketo-1 : 2:3: 4-tetrahydroanthra- 
quinol, and to be formed by the passage of leucopurpurin into the 
ketonic form, the subsequent production of quinizarin being due 
to the loss of water. 

Liebermann’s #-hydroxyanthranol has been further examined, 
but definite conclusions as to the desmotropic relationships cannot 
yet be drawn; the stable modification, however, appears to be 
enolic. H. W. 


Anthracene. VII. The Alkylation of Anthranol. Kuri 
H. Meyer and Hans Scuiésser (Annalen, 1920, 420, 126—133). 
—TIn continuation of previous work (A., 1911, i, 195), the authors 
have studied the alkylation of anthranol by alkyl sulphates and 
alkyl haloids respectively. The former shows the greater tendency 
towards the formation of O-ethers by direct exchange of the alkyl 
group for the metallic atom, whereas the latter cause alkylation in 
the nucleus to a much more pronounced extent. It is suggested that 
a part of the alkyl haloid is added at the active double bond of 
anthranol, yielding 9-alkylanthrone, which is transformed in the 
alkaline solution into 9-alkylanthranol; the latter can then react 
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further with alkyl haloid, one portion of it giving the O-ether, whilst 
another portion adds alkyl haloid and yields dialkylanthrone. 


Anthranol methyl ether, CH, <p >C,H,, coarse leaflets, 


m. p. 94°, is prepared by the action of methyl sulphate and alkali 
on an alcoholic solution of anthrone; when dissolved in boiling 
benzene and treated with phosphorus pentachloride, it yields 
10-chloroanthranol methyl ether, yellow crystals, m. p. 154°, whilst 
with bromine in carbon disulphide solution it gives 10-bromo- 
anthranol methyl ether, colourless crystals, m. p. 145°. When 
treated with aqueous potassium hydroxide and methyl iodide, 
anthrone is mainly converted into methylanthranol methyl ether, 
OB, <oue) >C,H,, m. p. 147°, together with very small quanti- 
ties of dimethylanthrone, m. p. 95°, which, according to the older 
observations of Hallgarten, is the main product of the change. 
Methylanthranol methyl ether is transformed by bromine in carbon 
disulphide solution into w-9-dibromomethylanthrone, 

. means, 

CoA OB (CH,Br)> CoH 
yellow crystals, m. p. 135—-140° (decomp.) after darkening at 120°, 
the constitution of which is deduced from its formation from 
methyleneanthraquinone and bromine (following abstract). 

With ethyl sulphate and alkali, anthrone gives anthranol ethyl 
ether, yellow plates, m. p. 73°, which yields a very unstable bromo- 
derivative, and is converted by amyl nitrite in acetic acid solution 
containing a little hydrochloric acid into anthraquinoneoxime. In 
agreement with Goldmann’s data, anthranol is converted by ethyl 
iodide into diethylanthrone, m. p. 135°, and 9-ethylanthranol ethyl 
ether, m. p. 84°. 

Anthrone is transformed by aqueous methylamine solution into 
N-methylmesoanthramine, CgHy< OH 4 sulphur-yellow 
needles, m. p. 90° after softening at 85°; the hydrochloride forms 
pale yellow crystals, m. p. 225°. The action of methyl iodide on 
the base gives only unchanged material and anthraquinone, whilst 
the latter is obtained when methyl sulphate is used. H. W. 


Anthracene. VIII. Methyleneanthraquinone. Kurr H. 
Meyer (Annalen, 1920, 420, 134—-136).—Simple methylenequin- 
ones have been somewhat frequently described in the literature, but 
several of them have been shown by Pummerer and Cherbuliez (A.., 
1915, i, 419) to be dehydrophenols, whilst, more recently (A., 1919, 
i, 439), Pummerer has expressed the opinion that the remainder are 
more complex substances, which are probably also to be regarded as 
dehydrophencls. The author has now succeeded in isolating 
methyleneanthraquinone, CH. <occH > CoH, by the condensa- 
tion of a cold alkaline solution of anthranol with an excess of form- 
aldehyde. It forms stable, pale yellow prisms, m. p. 148°, and 


rs 
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instantaneously adds bromine in carbon disulphide solution, yield- 
ing bromomethylbromoanthrone, m. p. 135—140° (decomp.) after 
becoming discoloured at 110°, identical with the product obtained 
by the bromination of methylanthranol methyl ether (preceding 
abstract). H. W. 


Rotatory Dispersion of the Menthyl Esters of certain 
Keto-acids. H. Rupe and H. Kiet (Annalen, 1920, 420, 33—84), 
—The present communication describes an extension of the work 
of Rupe and Lenzinger (A., 1913, i, 266, 884), who prepared a 
number of the esters, but only observed their specific rotations for the 
sodium D-line. The rotatory dispersions are now recorded. The 
following substances are described. 

Menthyl cyanoacetate, m. p. 83°5°, [aJt’ —64°15°, [a]p —80°92°, 
[a]. —95°21°, [a]? - 123°57° in benzene solution. Menthyl phenyl- 
propiolate, m. p. 63—64°, [a]? -—57°31°, [a]? —72°56°, [a]z, — 85°9°, 
[a)? —111-92° in benzene. Menthyl ethylacetoacetate, [a]? — 50°59°, 
[ajp —63°85°, [alz, —75°60°, [a]p -—98°39°. Menthyl diethylaceto- 
acetate, b. p. 161°/9°5 mm., D/’ 0°9638, [a]? — 44°35°, [a]? — 55-689, 
[a]z. — 65°53°, [a] — 84-35° in substance, [a]? — 40°39°, [a]? — 50-779, 
[a}k. —59°46°, [a]? -—76°50° in benzene. Menthyl isopropylaceto- 
acetate (from menthyl sodioacetoacetate and isopropyl iodide in the 
presence of toluene at 120—125°), b. p. 158—159°/9 mm., D? 0-9603, 
fale’ — 48°69°, [a]}® — 61°53°, [a], — 72°91°, [a] —95-05° in substance, 
[a]e’ —47°52°, [a]? —59°74°, [a], —70°58°, [a]? —91-70° in benzene. 
Ethyl diphenylmethylacetoacetate, CHg*CO-CH ((H Ph,)*CO,Et, small, 
shining rods, m. p. 89—90°. Menthyl diphenylmethylacetoacetate 
could not be obtained from menthol and the ethyl ester or from menthy]! 
acetoacetate and diphenylbromomethane and alcoholic sodium ethoxide. 
Reaction could be caused to occur between menthyl sodioacetoacetate 
and diphenylbromomethane in the presence of dry benzene, giving 
a product which is resolved into diastereoisomerides by prolonged 
fractionation ; l-menthyl d-diphenylmethylacetoacetate has m. p. 118°, 
fa]? —33°83°, fa]? -41°94°, [a]g, —48°18°, [a}}’ -6000°, whilst 
l-menthyl /-diphenylmethylacetoacetate has m. p. 90°, [a]? — 51-13%, 
[a]? —65°15°, [a]i?, - 78°04°, [a]? — 103-94°, and l-menthyl dl-diphenyl- 
methylacetoacetate has [a]? —42°62°, [a]f’ —53°69°, [o]#, — 63-31%, 
[a]? —82°43°, The rotatory dispersion curves of the diastereoisomerides 
differ widely from one another, and the d+/-form exhibits complex 
anomaly. Somewhat similar experiences are encountered with the 
benzylacetoacetic esters (compare Rupe and Lenzinger, loc. cit.) ; the 
most readily isolable ester is l-menthyl 1-benzylacetoacetate, m. p. 68°, 
[a]? —94-05°, [a]? —121-21°, [a], —145°67°, [a]? -—196°73°, whilst 
l-menthyl dl-benzylacetoacetate, m. p. 48—51°, [a]? — 43-43%, 
[a]? -—55°10°, [a]? —65°20°, [a]? —85°85°, is also obtained; the 
d-ester could not be isolated in the pure condition. /-Menthyl 
benzylideneacetoacetate (from benzaldehyde and J/-menthyl aceto- 
acetate in the presence of hydrogen chloride, thus giving the hydro- 
chloride, needles, m. p. 118°, as intermediate product) has [a]? — 8°17°, 
[a]? -10°97°, [a]#?, -13-66°, [a]? -21-:27° in benzene solution. 
1-Menthyl diacetylacetoacetate, colourless, odourless oil, b. p. 172—173°/ 
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11 mm., D? 1:0239 (the pale blue copper salt was analysed), has 
[aJ@ —61°49°, [a]p —79°56°, [a}q, —96°34°, [a]? -—131°32° in sub- 
stance, [a]? —51°84°, [a]? — 66°88°, [a}f?, —80°68°, [a]? —110-64° in 
benzene solution. Attempts to prepare /-menthyl benzoylacetoacetate 
were unsuccessful. Menthyl benzoylacetate has [al]? -—50-95°, 
[aly —64°39°, [a], —76°15°, [a] —99°89° in benzene, whilst under 
similar conditions %-menthyl benzoylbenzylideneacetate has 
tale —61°75°, [a]? — 78°62°, [aj —93°69°, [ajp - 123-849. Menthyl 
-benzoylcinnamylacetate, CHPh:CH:CH,-CHBz-Cu,°C,9H,, (Rupe 
and Lenzinger, loc. cit.), has [a|? — 67°41°, [a}p) — 86 08°, (a), — 102-18°, 
[aly — 135-719, but the diastereoisomeric ester could not on this occasion 
be isolated in a sufficiently pure condition for polarimetric investiga- 
tion Menthyl d-benzoylphenylacetate has [a|? + 13:73°, [a]? + 21-10°, 
[alm, +28°58°, [a]? +49°91° in benzene, [a]? — 43°89°, [a], —58-91°, 
fala. — 75°08°, [a] —93°57° in alcohol with one drop of piperidine. 
The dextrorotation is caused by the activity of the asymmetric 
complex of the acid preponderating over that of the menthol; in 
alcoholic solution, however, the ketonic rapidly passes into the enolic 
form, thus destroying the asymmetry of the carbon atom in the acid 
portion of the molecule and leaving an activity entirely due to the 
presence of the menthyl group. Menthyl dibenzoylacetate, colourless 
needles, m. p. 138°5—139°, has [a]? -49°58°, [a]? -64-07°, 
[ojz. — 76°88°, [a] — 104-18° in benzene. 

The ethyl menthyl acetylsuccinates have also been investigated. 
The a-ester, CO,Et CH,-CHAc:CO,°C,,H,., prepared from menthy] 
acetoacetate and ethyl chloroacetate in the presence of alcoholic sodium 
ethoxide, has b. p. 192—195°/9 mm., 111—112~/0'1 mm., D? 1:0295, 
jal? —44-76°,[a]p — 56°67", [a]z, —67°24°, [a]p —87-97* in substance, 
5 — 45°59°, [a]? —57°80°, [aff. —67°99°, [a]j? —89-38° in benzene 
solution ; the B-ester, CO,Et‘CHAc*CH,°CO,°U,,H,,, from menthyl 
chloroacetate and ethyl sodioacetoacetate, is a colourless, viscous oil, 
b.p. 200—202°/12 mm., 116—117~/ca. 0-1 mm., D?’ 1:0267, [a]? — 38-779, 
[aj —48-80°, {> — 57°45°, [a}f — 74-02° in substance, |a|? — 40-94°, 
lal} —51°59°, [a]@, — 60°68°, [a]? —78-29° in benzene. The product 
obtained by heating a mixture of menthol and ethyl acetylsuccinate is 
a mixture of 90% of the a- with 10% of the A-ester. 

The enol content of several menthyl esters has been determined 
by Meyer’s method of titration with bromine. The following per- 
centages of enol are thus found, the figures for the corresponding 
ethyl esters being placed within brackets: menthyl acetoacetate, 
17°37% (7°71%) ; menthyl ethylacetoacetate, 1°69% (3°1%); menthy] 
diacetylacetate, 72°72% (90%); menthyl acetylsuccinate, 0°65% 
(3°7%). Menthyl benzoylacetoacetate and menthyl benzoylphenyl- 
acetate do not unite with bromine. 

On the basis of the present and previous communications, the 
authors are led to distinguish four types of abnormal rotatory dis- 
persion: (i) total anomaly of a mixture of two substances with 
opposed activities (Tschugaev’s extramolecular anomalous disper- 
sion); (ii) total anomaly of a compound containing two different 
asymmetric complexes, one of which is dextro-, the other levo-rota- 
tory (Tschugaev’s intramolecular anomalous dispersion) ; (iii) the 
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rotatory dispersion curve does not pass through a maximum or 
minimum, neither does it approximate to a horizontal line, but 


: © Mies oe 
A, and X,? differ widely from the normal values and [a] / A* gives 
a 


bent or zig-zag lines (complex rotatory dispersion of Lowry and 
Dixon); (iv) apparently normal course of the curves ana - /r2 
a 


gives straight lines, but A, and A,” differ greatly (at least +15 pp for 
the former) from the normal value for the particular class of 
compound (relative anomaly). 

The paper contains a criticism of the proposal by Lowry 
and Abram (T., 1919, 115, 300) to delete the “relatively 
abnormal”’ classification; the author considers that sufficient sub- 
stances are known, in which X, differs by 15—60 pu and A,? by as 
much as five units from the normal figures for the class of substance 
without, however, exhibiting complex anomaly, to justify a separate 
classification. y 


The Alcohols of the Hydroaromatic and Terpene Series. 
III. isoPulegol. Rorerr Howson Picxarp, Harotp Hunter, 
Witiiam Lewcock, and Hannan SMITH DE PENNINGTON (T., 1920, 
117, 1248—1263). 


1-Hydroxy-2-benzoylcamphor. A. L. W. E. van per VEEN 
(Zeitsch. Kryst. Min., 1920, 55, 627).—Colourless, sharply 
developed crystals 1 cm. across were crystallised from a warm 
solution in light petroleum. D 1°242; m. p. 95°. The symmetry- 
class is rhombic-bisphenoidal, as shown by the distribution of the 
faces and by etching; a@:b:c¢=0°6535:1°0247:1. Optical data 
are given. Owing to the strong dispersion of the optic axes, 
brilliant colours ere seen in parallel light between crossed nicols 
when viewed along an optic axis. L. J. S. 


Essential Oil of Perylla nankinensis, Dene. Sri 
FurvKawa and Zensird Tomizawa (J. Chem. Ind. Tokyo, 1920, 
23, 342—363).—The formation, distribution, transformation, and 
chemical composition of the essential oil of Perylla nankinensis, 
Dene, were investigated. The oil and its parent substance 
(glucoside) are formed in the leaves only, but are later transported 
to the ear, and radiate from the sepals, the radiation being the 
most active during the flowering time. Both the oil and glucosides 
accumulate in the leaves gradually until the ears appear, and then 
remain constant until the beginning of the flowering time. With 
the appearance of the ears, the glucosides begin to decompose, 
finally disappearing after flowering. The oil distilled from the 
fresh plants at different stages of growth shows a gradual increase 
in aldehydes and decrease in ester until the end of the flowering 
time, whilst the oil from dried plants shows the reverse. © The 
solubility of the oil decreases with the growth of the plants. To 
convert the glucosides into oil, the plants must be dried at low 
temperature to avoid decomposition of enzyme, which causes 
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resinification and decrease of solubility of the oil. The essential 
oils contain 20—30% of /-limonene, 44—57% of perillaldehyde, and 
a little a-pinene. The various derivatives of perillaldehyde were 
prepared and their properties studied. Perillaldehyde has b. p. 
237°, D 0°9675, [a] —145°8°. The aanti-aldoxime of the 
aldehyde, colourless crystals, has m. p. 102°, and is exceedingly 
sweet, being two thousand times as sweet as sugar and four to eight 
times as sweet as saccharin. The hydrochloride of the oxime, 
unstable, white crystals, has m. p. 114°. The B-syn-aldoxime, 
colourless, triclinic prisms, has m. p. 129°, and is not sweet. The 
phenylhydrazone, silky needles, and semicarbazone, colourless 
crystals, have m. p. 107°5° and 190—199° respectively. Perillo- 
nitrile, CgH,,°CN, has b. p. 123°/15 mm. and D™ 0°9488—0°9490, 
and is one-half as sweet as saccharin. Perillic acid, m. p. 
132—133°, yields an amide, C,H,,*CO-NH,, colourless crystals, 
m. p. 164—165°. Perilla alcohol, b. p. 118—121°/11 mm., 
D 0-9690, forms an acetate, b. p. 123—124°/13 mm., D 0°9800. 
CHEMICAL ABSTRACTS. 


p-Cymene as a Solvent. A. S. WnHeeter (J. Amer. Chem 
Soc., 1920, 42, 1842—-1846).—-Spruce turpentine consists largely of 
p-cymene, and for the isolation of the latter, air at the ordinary 
temperature is first drawn through the turpentine for ten hours, 
and then the turpentine is distilled with superheated steam in an 
apparatus arranged so that the vapours pass first through a 30% 
solution of sodium hydroxide and then into the condenser. The 
distillate is purified by shaking it with a 5% solution of sodium 
hydroxide, and then distilling it over sodium. So prepared, 
p-cymene has b. p. 176—176°5° and n!2-5 1:4905. 

The solubilities of a whole series of organic compounds in this 
solvent have been determined, and are tabulated. Pure p-cymene 
containing a trace of p-anisidine only slowly turns yellow when 
exposed to light, whereas an impure specimen turns red. W. G. 


The Acceleration of Vulcanisation. I. D. F. Twiss and S. A. 
Brazier (J. Soc. Chem. Ind., 1920. 39, 125—132T).—The 
temperature-coefficient for the vulcanisation process has approxim- 
ately the same value for a mixture of rubber and sulphur as for 
a similar mixture containing aldehyde—-ammonia as catalyst. The 
progress of the reaction is illustrated by curves representing the 
rate of attainment of a maximum tensile strength, the gradual 
decrease in extensibility, and the increase in the proportion of 
sulphur in combination with the rubber. Results are quoted of 
experiments using other substances as catalysts, and it is shown 
that m-phenylenediamine is less active than p-phenylenediamine. 

D. F. T. 


The Acceleration of Vulcan‘sation. II. A Discon- 
tinuity in the Effect of Vulcanisation. D. F. Twiss and 
C. W. H. Howson (7. Soc. Chem. Ind., 1920, 39, 287—289r).— 
The effect of 1% of “light” magnesium oxide in accelerating 
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vulcanisation is approximately equal to that of 0°5% of potassium 
hydroxide introduced as a solution in glycerol. Mercuric oxide 
also exerts a distinct catalytic effect. When 1% of hexamethylene- 
tetramine is used as a catalyst in the presence of 1% of zinc oxide, 
the extensibility of the rubber does not decrease steadily, in the 
normal manner with progressive vulcanisation, but, after an initial 
decrease, suddenly begins to increase; after a brief period of this 
abnormal behaviour, a maximum is attained, and the rubber then 
resumes the normal decrease in extensibility. D. F. T. 


Constitution of Catechin. II. Maximmian NIERENSTEIN 
(T., 1920, 117, 1151—1156). 


Tannins. V. Phloroglucinol Tannins and Catechins. 
Constitution of Gambier Catechu. Kari Freupensere (Ber., 
1920, 58, [B], 1416—1427).—The author classifies as catechins a 
number of substances which contain two benzene nuclei, one of 
which is phloroglucinol, whilst the other varies, but is commonly 
catechol. They are distinguished from the flavone dyes and 
anthocyanidins by a higher hydrogen content. They are colour- 
less, form colourless lead salts, and do not unite with mineral acids. 
They are sparingly soluble in cold, freely in hot, water. They 
give the pine-shaving reaction with phloroglucinol and yield 
characteristic azobenzene derivatives. Their most characteristic 
property is their ability, in the presence of ferments or mineral 
acids in hot aqueous solution, or even when dried, both in presence 
and absence of atmospheric oxygen, to condense to amorphous 
tannins, the simpler members of which are colourless and soluble 
in water, whilst the more complex derivatives are insoluble and 
more or less coloured. This classification includes, not only the 
three ordinary catechins, but also substances such as cyanomaclurin, 
aromadendrin, colatin, cacaole, and others. When, now, the 
catechins are grouped together as phloroglucinol tannins, their 
behaviour is found to vary from member to member in precisely 
the same manner as that of the nearly related flavone dyes, antho- 
cyanidins, and phenyl styryl ketones, so that the whole series 
appears to be similarly constituted. It is therefore the more 
remarkable that the only catechin which has been closely investi- 
gated should have had a formula assigned to it (von Kostanecki, 
A., 1907, i, 73, 334; 1908, i, 86) widely different from that of the 
natural dyes mentioned above, since it is considered to be derived 
from an ethyldiphenylmethane, whilst the latter are derivatives of 
ay-diphenylpropane. By the action of sodium and alcohol on 
eatechin tetramethyl ether, followed by further methylation, von 
Kostanecki has obtained a pentamethyl ether which he considered 
to be 2: 4 : 6-trimethoxy-3-ethylpheny]-3’ : 4’/-dimethoxyphenyl- 
methane, but which is now shown to be pentamethoxy-ay-diphenyl- 
propane. Von Kostanecki’s formula for Gambier catechu is 
therefore abandoned in favour of one of the alternative formulz, 
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of which the author inclines to the latter, since the colour reactions 
of the tetramethyl ether resemble those of the coumarans. 


O OH O OH 
HO’ a ae Sou Hor YN ¢ CH oH, 
wee we 


OH CH -H OH -H 
% -H ( -H 
-VH, -OH 


The preparation of veratraldehyde from protocatechualdehyde is 
fully described, as is also that of phloroglucinol trimethyl ether 
(the latter is conveniently obtained by preliminary treatment of 
phloroglucinol with methyl alcohol and hydrogen chloride, followed 
by complete methylation with methyl sulphate or by the action 
of heat on trimethylearbonatophloroglucinol, b. p. 195—200°/ 
Volmer pump vacuum). The phloroglucinol ether is converted 
into trimethylphloroacetophenone, which condenses with veratr- 
aldehyde to 2:4:6-trimethoxyphenyl 3/:4/-dimethoxystyryl ketone 
(compare Tutin and Caton, T., 1910, 97, 2062). On reduction 
with hydrogen in the presence of platinum, the unsaturated ketone 
is reduced to 2:4:6:3/:4'-pentamethoxy-ay-diphenylpropane, 
colourless, rectangular crystals, m. p. 87—88°, which is identical 
in all respects with the ether obtained from Gambier catechu by 
Kostanecki and Lampe (Joc. cit.), for which, however, these authors 
found a somewhat lower melting point (compare Nierenstein, T., 
1920, 117, 971, 1151). H. W. 


Lignin. III. Preparation of a Tannic Acid from the 
Lignosulphonic Acids. Max Hénie and Watrrer Fucus 
(Monatsh., 1920, 41, 215-—-222. Compare this vol., i, 291).— 
When aqueous solutions of the barium salts of the three fractions 
of the lignosulphonic acids are boiled with saturated barium hydr- 
oxide solution, they yield insoluble precipitates and readily soluble 
substances. The former differ from one another, and their com- 
position has not yet been elucidated ; they are all readily oxidised 
by alkaline permanganate, but the only product which could be 
characterised definitely was oxalic acid, obtained from the first 
fraction. The soluble substances, on the other hand, appear to 
be identical with one another, and the analytical results are in 
agreement with the formula C,,H,,0,,SBa, so that they are prob- 
ably derived from an acid, OMe*C,,H,,0,(SO,H)-CO,H. The 
aqueous solution of the salt gives greenish-grey, green, and white 
precipitates with iron chloride, copper chloride, and lead acetate 
respectively, and voluminous precipitates with quinine hydro- 
chloride and gelatin; it is almost quantitatively precipitated by 
formaldehyde and hydrochloric acid. About 70% of it is absorbed 
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from acid solution by hide powder. The substance therefore 
has all the properties of a tannic acid of the catechu group, with 
such modifications as are caused by the sulphur content; when 
fused with potassium hydroxide, it gives protocatechuic acid in 
good yield. H. W. 


Thionaphthen in Coal Tar. R. Weisscerser and O. Kruper 
(Ber., 1920, 58, [B], 1551—1565).—The presence of thionaphthen 
in coal tar has frequently been suspected, particularly since its 
investigation by Gattermann and Lockhardt (A., 1894, i, 92), and 
subsequently by Bezdrik, Friedlinder, and Koeniger (A., 1908, 
i, 200), has shown that it is extraordinarily like naphthalene, 
but up to the present all the efforts which have been made to 
identify it have been unsuccessful. This, however, has now been 
accomplished in the following manner, the method adopted being 
in the first instance similar to that used by V. Meyer for the 
isolation of thiophen. Crude naphthalene is sulphonated with a 
greatly deficient amount of sulphuric acid at 90—100°, and the 
sulphonated product is decomposed with steam in the presence of 
a little sulphuric acid at 145°. The product has m. p. about 73° 
and contains 2—3% of sulphur. Repetition of the process gives 
a material containing about 5—6% of sulphur, which can be 
increased to 12-14% by freezing out the naphthalene. The pro- 
duct obtained in this manner is dissolved in glacial acetic acid 
and treated with hydrogen peroxide, when thionaphthen-S-dioxide, 
long needles, m. p. 142°, is obtained, which is identical in all 
respects with the synthetic product. The actual isolation of thio- 
naphthen from “enriched” naphthalene has been effected by the 
use of Friedlinder’s mercuric acetate method (Joc. cit.), but it is 
essential to guard against undue rise in temperature during the 
action, which can be readily effected by working with methyl- 
alcoholic solutions. By a similar process of partia] sulphonation, 
followed by use of mercuric acetate, it has been found possible to 
isolate thionaphthen from technical “pure” naphthalene (con- 
taining 0°3—0°4% S), about 2 grams of the substance being 
obtained from 80 kilos. of naphthalene. 

The industrial preparation of thionaphthen from _ crude 
naphthalene has also been investigated. It is found that thio- 
naphthen is converted by sodium at 100—120° into a yellowish- 
brown sodium compound, which can readily be freed from adherent 
impurities by washing with benzene, and which decomposes, with 
re-formation of thionaphthen, when treated with ice-cold water; 
the yields, however, leave much to be desired, and the heating 
requires to be very carefully regulated. Far better results are 
obtained when sodamide is used (in the proportion of two molecules 
to one molecule of thionaphthen); reaction is complete at 120°, 
and practically the whole of the thionaphthen is liberated by 
water, the simultaneous formation of sodium sulphide appearing 
to be avoided. The process is applicable to “ enriched’ 
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naphthalene, and it is further found that the pre-formed sodamide 
may with advantage be replaced by sodium and dry ammonia. 

The constitution of the sodium compound is discussed, but a 
definite conclusion is not reached. The possible desmotropic forms 
all contain a reactive methylene group, the presence of which 
cannot be established by the usual reagents, such as aromatic 
aldehydes, nitrous acid, or ethyl oxalate, which are indifferent 
towards thionaphthen. Under special conditions, however, the 
latter reacts with magnesium ethyl bromide, giving a compound, 
which is decomposed by carbon dioxide into thionaphthen-2-carb- 
oxylic acid, m. p. 236° (see later). At least one hydrogen atom 
must therefore be regarded as labile, and it must be assumed that 
the presence of the sulphur atom thus influences the neighbouring 
hydrogen atom, since substitution occurs preferably, and some- 
times exclusively, in this position. 

The action of carbon dioxide on sodium thionaphthen suspended 
in an indifferent solvent. such as toluene, gives rise to a mixture 
of the sodium salts of thionaphthen-2-carboxylic and -2:3-dicarb- 
oxvlic acids. which can be separated by taking advantage of the 
widely differing acidities or by fractionation of their esters. The 
latter acid has been described previously, and the former is 
orientated by converting it through its azide into the well-known 
a-hydroxvthionaphthen. It annears that the product obtained by 
fusion with scdamide consists of about two-thirds monosodium- and 
one-third disodium-thionaphthen. 

The following individual compounds are described: methyl 
thionaphthen-2-carborylate, coarse prisms, m. p. 72—73°, b. p. 
171°/14 mm. ; ethyl thionaphthen-2-carborylate, indistinct crystals, 
m. p. 36-—37°, b. p. 181—183°/vacuum ; thionaphthen-2-carhorylic 
acid, colourless. slender needles. m. p. 236° (chloride, colourless 
leaflets, m. p. 88—89°, b. p. 173—175°/19 mm.: amide, slender 
needles or leaflets, m. p. 177°; hydrazide, colourless, shining 
leaflets, m. p. 184—185° ; azide, long. colourless needles, m. p. 108° 
[decomp.]); urethane of 2-aminothionaphthen, yellow crystals, 
m. p. 161°; 2-hydroxythionaphthen, m. p. 34—35° (the acid is 
not identical with that prepared by Friedlander and Link from 
o-mercaptobenzaldehyde and chloroacetic acid, which has m. p. 
114°, and is designated thionaphthen-2-carboxylic acid by these 
authors); methyl thionaphthen-2:3-dicarbozrylate, long, colourless 
prisms, m. p. 91°, b. p. 213—215°/18 mm.; thionaphthen-2 : 3- 
dicarboxylic acid, m. p. 250--251°; thionaphthen-2 :3-dicarhorylic 
anhydride, pale yellow needles, m. p. 171°; thtonaphthen-2-carb- 


oryamido-3-carborylic acid, C,H, COS. c-co-NE,, short, 
colourless needles, m. p. 221° (decomp.), and thionaphthen-3- 
carboayamido-2-carboxrylic — acid, CH, <CCORM)S C-CO,H, 


short needles grouped in rosettes, m. p. 193° (decomp.), are 
obtained by the action of methyl-alcoholic ammonia on the 
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anhydride, and are separated by fractional crystallisation from 
glacial acetic acid. Their constitution is deduced by degrading 
them by Hofmann’s method to the corresponding amino-acids, and 
warming the latter with dilute sulphuric acid, whereby they are 
converted into 2-hydroxythionaphthen, m. p. 34—35°, and 
3-hydroxythionaphthen, m. p. 70°, respectively. Thionaphthen- 
2:3-dicarboxylimide, golden-yellow leaflets, m. p. 236—237°, is 
prepared by heating either of the acid amides at 200—220° until 
evolution of water vapour ceases, or, less advantageously, by heat- 
ing the anhydride in a current of ammonia or by melting the 
anhydride with the calculated amount of carbamide. Degradation 
of the imide by Hofmann’s method yields exclusively 3-hydroxy- 
thionaphthen, so that thionaphthen can readily be converted into 
thioindigo-red through thionaphthen-2:3-dicarboxylic acid. 
H. W. 


Additive Compound of Cinchonine and Cacodyl Chloride. 
L. C. Martiarp and E. Murtay (Bull. Soc. chim., 1920, [iv], 27, 
756—769).—Cacodyl chloride combines directly or in chloroform 
solution with cinchonine to give a compound, C,,H,,ON,,Me,AsCl, 
and the crystals obtained from chloroform solution contain two 
molecules of the solvent. This compound is immediately decom- 
posed by water, and cacody] oxide is obtained. If the compound 
is decomposed by commercial ether, the anhydrous basic hydro- 
chloride of cinchonine, C,,H,.ON,,HCl, is obtained in a crystal- 
line form. In the additive compound described above, the chlorine 
may be estimated directly by addition of nitric acid and silver 
nitrate. W. G. 


Proteinogenous Amines. VI. The Preparation of 
Histidine from Blood Corpuscle Paste. Muitron T. Hanke 
and Kari K. Koesster (7. Biol. Chem., 1920, 43, 521—526).— 
The authors describe in full detail a process for the preparation of 
histidine from blood corpuscle paste; an average yield of 15 grams 
of pure histidine dichloride is obtained from 500 c.c. of the paste. 

J. C. D. 


Preparation of Compounds of the Morphine Alkaloids 
with a Derivative of Barbituric Acid. Sociery or CuemicaL 
InpusTRY IN Baste (D.R.-P. 322335; from Chem. Zentr., 1920, 
iv, 392).—The alkaloids of the morphine group or their deriv- 
atives, either in the free state or as salts, are allowed to react with 
diallylbarbituric acid in the presence of a suitable solvent or 
diluent if required. The following compounds are described: 
morphine—diallylbarbituric acid, needles, m. p. 258°; diacetyl- 
morphine—diallylbarbituric acid, colourless crystals, m. p. 186°; 
ethylmorphine—diallylbarbituric acid, crystalline mass; allyl- 
morphine sulphate, m. p. 171°; allylmorphine-—diallylbarbituric 
acid ; codeime—diallylbarbiturie acid, m. p. 105° ; dihydromorphine- 
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diallylbarbituric acid, m. p. 125°; dihydrocodeine—diallylbar bituric 
acid, m. p. 95°. H. W. 


Codeine. Martin Freunp, W. W. Mevser, and Enricu 
ScHLESINGER (J. pr. Chem., 1920, [ii], 101, 1—37).—During 
recent years, doubts have been cast on the validity of the formula 

(I) proposed for 
codeine by Knorr 
and his co-workers, 
by Gadamer and von 
Braun (A., 1914, 
i, 1138), and the 
alternative formula 
(II) has been put 
forward by Freund 
(compare Freund 
and Speyer A., 

1916, i, 738). 
A series of 
attempts to gain 
further insight into the problem is now described; those starting 
from dihydrocodeine or chlorodihydrocodide did not furnish the 
desired information, but better results were obtained with deoxy- 
codeine (Knorr and Waentig, A., 1917, i, 957) as initial material. 
This substance is reduced by sodium and alcohol to a compound, 
which has been described by the latter authors as dihydrodeoxy- 
codeine, but which is now shown to be a tetrahydro-derivative ; 
when, however, it is acted on by palladium and hydrogen, an 
isomeric tetrahydro-derivative is produced, the formation of which 
cannot be accounted for on the basis of Knorr’s formula, but which 

is readily explained by the authors’ modification thereof. 

Dihydrocodeine, m. p. 86—88° (Oldenburg, D.R.-P. 260233, 
gives 62—63°), is unaffected by treatment with sulphuric and 
chromic acids under varied conditions, but is transformed by con- 
centrated nitric acid in glacial acetic acid solution into nttrodi- 
hydrocodeine, yellow, crystalline powder, m. p. 221°. Dihydro- 
codeine methiodide, m. p. 257°, is readily obtained from its com- 
ponents, and is converted by dilute potassium hydroxide solution 
into de-N-methyldihydrocodeine, which could not be caused to 
crystallise, but which was readily converted into de-N-methyl- 
dihydrocodeine methiodide, colourless leaflets (+4H,O), m. p. 
173—176° (decomp.) after softening at 170° (the perchlorate of 
the base has m. p. 201—-202°). Dihydrode-N-methyldihydro- 
codeine is obtained as a pale yellow, non-crystallisable syrup by 
the reduction of de-V-methyldihydrocodeine by hydrogen in the 
presence of palladium, and yields a methiodide, yellow powder, 
m. p. 219—221°, from alcohol or glacial acetic acid, colourless rods, 
m. p. 221—224°, from water. The methiodides evolve trimethyl- 
amine abundantly when treated with concentrated alkali hydroxide, 
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but the corresponding nitrogen-free bases are too readily 
decomposed to permit their isolation. 

In the hope of obtaining better results with an analogous sub- 
stance in which the hydroxyl group is not present, dihydrocodeine 
has been converted by phosphorus pentachloride in chloroform 
solution into chlorodihydrocodide, plates, m. p. 172—174°, which 
is transformed by hydrogen peroxide into chlorodihydrocodide 
amino-oxide, colourless leaflets (+3H.O), m. p. 214° (decomp.), 
which yields the original material on treatment with sulphurous 
acid, and by nitric acid in hot glacial acetic acid solution is con- 
verted into a substance, C,,H,sO;N,Cl[?], pale yellow, crystalline 
powder, m. p. 223—-224°, the constitution of which was not further 
elucidated. Chlorodihydrocodide methiodide, small, colourless, 
matted needles, m. p. 244° (decomp.), is prepared from its com- 
ponents, and is converted by potassium hydroxide into de-N-methy/l- 
chlorodihydrocodide, m. p. 103° after previous softening, which 
combines with methyl iodide to give de-N-methylchlorodihydro- 
codide methiodide, colourless needles, m. p. 272°; the correspond- 
ing nitrogen-free base was too unstable to permit its isolation. 
De-N-methylchlorodihydrocodide is reduced by hydrogen in the 
presence of palladium to dihydrode-N-methylchlorodihydrocodide, 
which could not be caused to crystallise, but which readily yields 
dihydrode - N -methylchlorodihydrocodide methiodide, colourless, 
slender needles decomposing at 290--291°; the latter is decom- 
posed by boiling alkali, with evolution of trimethylamine and 
simultaneous decomposition of the nitrogen-free substance. 

a-Chlorocodide is reduced by hydrogen in the presence of colloidal 
palladium to a-dihydrodeorycodeine, which could not be caused 

to crystallise; it yields an oily hydr- 
CH iodide, methiodide and perchlorate, and 


AN a solid, but amorphous, picrate, auri- 
me of* CH chloride, and platinichloride. 

— iC Dihydrodeoxycodeine (IIl), coarse, 

\4AN\ on crystalline plates (+05H,O), m. p. 

g 2 117—119°, [a] + 88-°71° in alcoholic solu- 

lex (‘CH tion (hydriodide, pale brown needles, 

INGA m. p. 245°), is prepared by the electrolytic 

BOK \wite velaion of eenlibpivnentide at a lead 

H.C." cH ‘ cathode, or in a similar manner from 

init, ine a- or f-chlorocodide or from deoxy- 

CH, codeine ; the base obtained from f-chloro- 

(IIT.) codide, however, had m. p. about 


126—130° after previous softening. The 
phenolic character of the base derived from deoxycodeine is par- 
ticularly established by the isolation of the methiodide of the 
methylated base, long, flat needles, m. p. 245°. It would appear 
that deoxycodeine is not formed, as Knorr and Waentig (loc. cit.) 
suggest, by simple replacement of the hydroxyl group by hydrogen, 
but that it is formed by fission of the oxygen bridge. 
Deoxycodeine hydrochloride is obtained by a modification of the 
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method of Knorr and Waentig (loc. cit.), and is reduced by 
CH CH hydrogen in aqueous 
solution in_ the 


Me0-C/ Nou Me0-C/ ou presence of palladium 


; cy to Cig" Gah gt. 
HO: fe HO-C: codeine (IV); the base 
NG 2 : ‘ promo he from 
methyl or ethyl alcohol 
wa | in six-sided leaflets 
H,C/ SZ \NMe -HOK SZ (+1 molecule of 
; | \ } ee 2 solvent), m. p. 147— 
= 7 148°; it is  feebly 
levorotatory in 
alcoholic solution. The 
hydrochloride, m. p. 
about 262° (+1EtOH), the hAydriodide, long needles (+H,O), 
m. p. 240-—-241°, and the methiodide, m. p. 263°, are described. 
All attempts to hydrogenate the base further were unsuccessful. 
The .V-methyl group could not be removed by means of cyanogen 
bromide. The presence of the hydroxyl group could not be estab- 
lished by the help of acetic anhydride, benzoyl chloride, or chloro- 
acetyl chloride, but the base is converted by methyl sulphate and 
sodium hydroxide into methoxytetrahydrodeoxycodeine, which was 
identified as the meth/odide, prisms, m. p. 255—-256° after previous 
softening ; the latter is converted by very concentrated potassium 
hydroxide solution into de-N-methylmethoxytetrahydrodeoxry- 
codeine, pale yellow oil, which yields a hydriodide, small rods, 
m. p. about 185° after softening from 175°, and a methiodide, 
prismatic rods, m. p. 188° after softening at 185°. The action 
of concentrated potassium hydroxide solution on the methiodide 
leads to the copious evolution of trimethylamine and the form- 
ation of small quantities of a pale yellow oil, which could not be 
caused to crystallise. Bromotetrahydrodeoxycodeine, 
C,,H,,O.N Br, EtOH, 
needles, m. p. about 135° (decomp.) after softening from 120°, is 
prepared by the interaction of bromine and the B-base in chloro- 
form solution; the hydrochloride, hydrobromide, and hydriodide 
are viscous salts, which could not be caused to crystallise. When 
subjected to electrolytic reduction, the bromo-compound regenerates 
the parent substance. a-Tetrahydrodeoxycodeine (formula V), 
small leaflets or rods, m. p. 132°, is prepared by the reduction of 
dihydrodeoxycodeine, m. p. 117-—-119°, by hydrogen and palladium, 
or by electrolytic reduction of a-dihydrodeoxycodeine. The 
identity of this substance with the ‘ deoxydihydrocodeine’”’ 
obtained by Knorr and Waentig by the action of sodium and 
aleohol on deoxycodeine is established by its melting point and 
that of its hydrochloride [155° (decomp.)], and also by its con- 
version into a-methoxytetrahydrodeoxycodeine methiodide, m. p. 
247° (Knorr and Waentig give m. p. 248—249°). = 
H. W. 
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Acetylpapaverine and Coralyne [Hexadehydrocoralydine]. 
WILHELM SCHNEIDER and Kurt Scuroeter (Ber., 1920, 58, [B}, 
1459—1469).—Papaverine is converted by acetic anhydride, which 
has been previously warmed to 85° with a little concentrated 
sulphuric acid, into a yellow, crystalline salt, C,,H,,O,NS,H,O. 
The correspondipg quaternary ammonium base passes in warm 
aqueous solution into an isomeric ketonic base, from which the 
original salts are regenerated by addition of acid. The phenomena 
are thus very similar to those observed with berberine, and, more 
particularly, with dehydrocorydaline (Haars, A., 1905, i, 462), 
from which the present compound differs in containing two atoms 
of hydrogen less in the molecule. The constitution of the sub- 
stance is further elucidated by its conversion into m-hemipinic 
acid ; it behaves in this respect in the same manner as coralydine 
(Pictet, A., 1913, i, 1224; 1916, i, 418), and for this reason the 

authors propose the 


MeOZ WAN @ name coralyne. It 
MeV N Mev ll Ison therefore appears 


\/4 \Z VAAN ‘Me that the primary 
H,C 


| COMe HC! | product of the 
\ZN WN action of sulpho- 
oe \ acetic anhydride 

. Ya wate < Yd we puudiie is 

UMe UMe acetylpapaverine 
(1.) (I1.) (I), which passes 
by ring closure into 

the sulphoacetate of the isomeric quaternary coralyne base (11). 

Coralynesulphoacetate, C,H .0,N*SO,°CH,*CO,H,H,O, forms 
intensely yellow needles, m. p. 277° (decomp.), which fluoresce 
strongly in aqueous solution. ‘The following salts are readily pre- 
pared from it: chloride, C,H .0,NC1,2°5H,O, slender, yellow 
needles; iodide, +H,O, golden-yellow needles, m. p. 278° 
(decomp.); hydrogen sulphate, +2°5H,O, voluminous, pale yellow 
precipitate ; nitrate, + H,O, small, yellow needles, which decompose 
above 270° without appearing to melt. 

Acetylpapaverine (-coralyne), yellowish-grey crystals, m. p. 
140—141°, is readily obtained by heating a solution of coralyl 
sulphoacetate in water with an excess of sodium hydroxide until 
the solution, which originally has a dark colour, owing to the 
presence of the ammonium hydroxide form of coralyne, becomes 
pale orange; the y-base is stable in the dry state or when 
dissolved in benzene, but on contact with water or alcoholic solu- 
tions is more or less rapidly converted into the ammonium form, 
the rate being generally such as can be readily followed by titration 
with V/10-acid. It is interesting to note that this change 1s 
accompanied by the development of fluorescence in the solution. 
Acetylpapaverineoxime has m. p. 207°, whilst the phenylhydr- 
azone forms colourless, matted needles, m. p. 208°. When treated 
with methyl iodide in benzene solution at 100°, acetylpapaverine 
gives the corresponding methiodide, small, pale yellow needles, 
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m. p. 219—220°, but in methyl-alcoholic solution it yields the 
quaternary coralyne iodide. H. W. 


Esterification of Unsymmetrical Di- and Poly-basic 
Acids. XXXIV. Affinity Constants and Esterification of 
the fPyridinecarboxylic Acids. Rupetr WEGSCHEIDER 
(Monatsh., 1920, 41, 185—198).—It has been shown (this vol., 
i, 740) that the formation of hydrogen esters of aminodicarboxylic 
acids takes place, generally, in a fairly regular manner, except in 
the instance of the semi-hydrolysis of the normal esters, and 
attempts are now made to secure a more uniform conception of the 
esterification of the pyridinecarboxylic acids than has previously 
been possible. It is found that the apparently irregular affinity 
constants of the pyridinecarboxylic acids can be brought into line 
with the Ostwald factor rule in the same manner as the aromatic 
acids if it is assumed that these constants are influenced by internal 
salt formation. In general, the same factors can be used for the 
substituents as in the case of the aromatic acids, except for the 
methyl group, for which larger factors must be chosen. The 
formation of hydrogen esters of the pyridinecarboxylic acids in 
general follows the same rules as are usually valid if a steric 
influence is not ascribed to the nitrogen atom of the ring, and the 
strength of the carboxyl group is regarded as determined by a 
suitably modified factor rule. Exceptions are only encountered in 
the case of semi-hydrolysis, and this is by no means unusual. 


H. W. 


Manufacture of the Allyl Ester of 2-Phenylquinoline-4- 
carboxylic Acid. Society or ‘HnemicaAL INpUsTRY IN BASLE 
(Brit. Pat., 150401).—Like the alkyl esters, the allyl ester of 
2-phenylquinoline-4-carboxylic acid is tasteless, and has the further 
advantage of dissolving uric acid more readily than either the 
alkyl esters or the acid itself. It may be prepared by any of the 
usual methods of esterification, such as the action of an allyl 
haloid on a salt of the acid or by the action of allyl alcohol on 
the acid chloride, or on the acid itself in presence of hydrogen 
chloride or sulphuric acid. The ester boils at 260°/15 mm., and 
melts at 30°. Its hydrochloride crystallises from alcohol in small, 
citron-yellow needles, m. p. 145—147°, which are immediately 
decomposed by water. G. F. M. 


Quinuclidines. Jaxos Metsennermmer (Annalen, 1920, 420, 
190—239).—The term quinuclidines has been ascribed by Koenigs 
(A., 1905, i, 824) to a series of bases derived from piperidine by 
joining the nitrogen atom to the para-carbon atom by a bridge of 
two carbon atoms, and the isolation of 3-ethylquinuclidine has been 
described. The present communication deals with the preparation _ 
of quinuclidine itself and of benzoquinuclidine according to the 
general method of Koenigs. The former substance has been 
described previously by Léffler and Stietzel (A., 1909, i, 181), but 
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their data differ so widely from those of the present author that 
it is impossible for them to have been dealing with the pure com- 
pounds. (In the following, their data are recorded in brackets 
after the individual substances.) 

[With Jutius NERESHEIMER and WILHELM SCHNEIDER. |— 
4-Pyridylethanol, colourless, viscous syrup, b. p. 151—152°/ 
13—14 mm. (125—126°/15 mm.), is prepared by the action of 
formaldehyde on 4-methylpyridine, obtained by fractionation of 
commercial 3-methylpyridine [the method of purification by means 
of mercuric chloride recommended by Ahrens (A., 1905, i, 232) 
does not appear to be effective]; the yield is only very small, owing 
to the simultaneous production of di- and tri-methylol. The 
corresponding picrate has m. p. 134—135° (122—123°). The 
alcohol is converted by fuming hydriodic acid and red phosphorus 
into 4-pyridylethyl iodide hydriodide, m. p. 186—187° after 
darkening at about 180°, from which the corresponding picrate, 
slender, pale yellow needles, m. p. 114—115° (108—110°), is 
obtained; the latter readily decomposes in boiling aqueous or 
alcoholic solution, with the formation of 4-vinylpyridine picrate 
(see later). 4-Pyridylethyl iodide is a colourless oil, which readily 
decomposes spontaneously into a polymeric iodide, m. p. 267—268° 
(decomp.) after softening at 260° (216—-218°). 4-Pyridylethyl 
chloride hydrochloride, m. p. above 260° (decomp.), is prepared 
from 4-pyridylethanol and fuming hydrochloric acid; the corre- 
sponding picrate crystallises in slender, yellow -needles, m. p. 
130—-131°, whilst the platinichloride has m. p. 207° (decomp.) 
(147—-148°). The free base is a colourless oil, which readily loses 
hydrogen chloride and forms 4-vinylpyridine in the presence of 
alkali hydroxide; it is transformed when gently warmed into a 
polymeric quinuclidine chloride, m. p. 255—260° (decomp.). 

4-Vinylpyridine, almost colourless oil, b. p. 59°/12 mm. (slight 
decomp.), is best obtained by the action of boiling methyl-alcoholic 
potassium hydroxide solution on 4-pyridylethyl iodide hydriodide 
[the picrate, yellow, shining leaflets, m. p. 198—199° (decomp.) 
after previous softening when slowly heated, and the platini- 
chloride, which softens at about 200°, but does not melt below 
350°, are described]. Potassium permanganate oxidises it to a 
mixture of formic and ¢sonicotinic acids. 

4-Piperidylethanol, almost colourless, viscous liquid, b. p. 
140—141°/12—14 mm. (120—125°/15 mm.), is prepared by the 
reduction of 4-pyridylethanol by sodium and ethyl! alcohol, and is 
converted by fuming hydriodic acid and red phosphorus into 
4-piperidylethyl iodide hydriodide, colourless needles, m. p. 
190—191° after darkening at 186° (158—159°). The latter is 
transformed by a slight excess of sodium hydroxide in warm 
aqueous solution into quinuclidine, which is conveniently isolated 
as the picrate, m. p. 275—276° (decomp.) after previous softening 
(213—215°); the free base has m. p. 158° after softening at 154° 
in a sealed capillary tube, and is very volatile for a substance of 
such high melting point. It is remarkably stable, and is scarcely 
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affected by concentrated sulphuric acid or nitric acid at 100°, or 
by potassium permanganate in sulphuric acid solution. The 
platinichloride, m. p. 238—240° (decomp.), and the awrichloride, 
large, shining leaflets, m. p. 271—273° (decomp.) after previous 
softening, are described. Quinuclidine unites with ethyl iodide to 
give the corresponding ethiodide, thin plates, m. p. 270—271° 
(slight decomp.), from which the platinichloride, leaflets, m. p. 
271—272° after previous darkening (212°), is obtained. 

[With Oscar Finn and WiLHELM ScHNerIDeER.|—Lepidine, when 
heated on the boiling-water bath with 20% formaldehyde solution, 
yields a mixture of 4-quinolylpropanediol (picrate, m. p. 170°) 
and 4-quinolylethanol, prisms, m. p. 63° (picrate, m. p. 155—157°) 
(compare Koenigs, Joc. cit.). The ethanol is somewhat unstable 
towards hydrochloric acid, which, at 100°, converts it into the 
dimolecular 4-vinylquinoline (see later). It is converted by 
hydriodic acid (D 1°96) and red phosphorus at 95° into 4-quinolyl- 
ethyl iodide hydriodide, yellow, six-sided plates, m. p. 173°; the 
salt is stable towards light and air when pure, but loses hydrogen 
iodide when its aqueous or alcoholic solution is boiled, and forms 
dimolecular 4-vinylquinoline. 4-Quinolylethyl «iodide  picrate 
forms long needles, m. p. 154°. The corresponding free base is less 
stable than its salts, and loses hydrogen iodide in aqueous solution, 
with the formation of 4-vinylquinoline and other products. The 
readiest method of preparing 4-vinylquinoline consists in boiling 
a solution of 4-quinolylethyl iodide hydriodide in aqueous acetone 
with aqueous sodium hydroxide solution; the free base is purified 
through the picrate, slender needles, m. p. 188—189°, and is thus 
obtained as a pale brown, viscous oil, which gradually solidifies 
when preserved in a desiccator, and cannot be distilled even 
under greatly diminished pressure, owing to the readiness with 
which it polymerises. It is oxidised by potassium permanganate 
in sulphuric acid solution to formic and 4-quinolinecarboxylic acids, 
The platinichloride, broad needles, m. p. above 275°, is described. 
Bimolecular 4-vinylquinoline, coarse crystals, m. p. 148—149°, is 
obtained in the pure state by evaporation of a solution of the 
unimolecular variety in aqueous hydrochloric acid and cautious 
liberation of the base by addition of alkali in the presence of ether. 
It is neutral towards litmus, non-volatile with steam, and cannot 
be distilled; it does not decolorise acid permanganate. The 
hydrochloride, m. p. between 280° and 290°, the platinichloride, 
which does not melt below 340°, and the picrate, thin, yellow 
needles, m. p. 242—-243° (decomp.) after previous softening and 
darkening, are described. 4-Vinylquinoline picrate is transformed 
by boiling absolute alcohol into 4-quinolylethyl ethyl ether picrate, 
broad, shining needles, m. p. 171—172° (decomp.) after marked 
softening at 140° when slowly heated, m. p. 140—-145°, followed 
by resolidification and re-melting at 171—172°, when rapidly 
heated, the variations being due to the elimination of ethyl alcohol 
and formation of 4-vinylquinoline picrate, which then undergoes 
partial decomposition ; a similar change appears to be caused by 
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boiling methyl alcohol, the picrate so obtained having m. p. 
167—168° (decomp.). 4-Quinolylethyl ethyl ether is an almost 
colourless liquid, b. p. 169—170°/11—12 mm. [platinichloride, flat, 
golden-yellow prisms, m. p. 183—184° (decomp.) when rapidly 
heated]. 

Tetrahydro-4-quinolylethanol, pale yellowish-green, viscous 
liquid, b. p. 196—198°/11—12 mm., is prepared by the reduction 
of 4-quinolylethanol by sodium and ethyl alcohol ; it does not yield 
a crystalline picrate or platinichloride, and reduces gold chloride 
to metallic gold. On treatment with red phosphorus and fuming 

hydriodic acid, the ethanol gives tetrahydro-4- 
CH quinolylethyl iodide hydriodide (m. p. about 
A\/\\cH 100—105° in the crude condition), which is con- 
a ile verted by aqueous sodium hydroxide solution at 
cm OH 60—70° into benzoquinuclidine (annexed 
sur = formula), shining leaflets, m. p. 68—69° 
N (platinichloride, yellowish-red prisms, which 
soften at 225° and decompose at 230°; picrate, 
slender needles, m. p. 195—196°). Benzoquinuclidine ethiodide 
forms long needles, m. p. 217—218°, and is converted by moist 
silver oxide into the corresponding quaternary base. H. W. 


Alkylation of Pyrazolones by means of Sodium 
Alkyloxides. Lupwieg Wotrr and Ernst Taie.tepare (Annalen, 
1920, 420, 275—284).—Wolff’s method for the replacement of the 
oxygen atom of ketones and aldehydes by hydrogen which depends 
on the action of sodium ethoxide on the corresponding hydrazones 
(A., 1912, i, 988) gives partly abnormal results when applied to 
pyrazolones, since alkylation is found to occur. 

When 3-methylpyrazolone is heated with methyl-alcoholic sodium 
methoxide for fifteen hours at 220° and subsequently for nine hours 
at 250° it yields a mixture of butyric acid (41%) and 3: 4-dimethyl- 
pyrazolone (39%), colourless crystals, m. p. 267—268°, the identity 
of which is established by comparison with a specimen prepared 
from ethyl methylacetoacetate and hydrazine hydrate; with sodium 
ethoxide, 3-methyl-4-ethylpyrazolone, m. p. 229°, is mainly pro- 
duced, butyric acid being formed in minor quantity, whilst, with 
sodium propoxide, 3-methyl-4-propylpyrazolone, m. p. 206—207°, 
is obtained. The success of the experiment is largely dependent on 
the use of absolutely anhydrous alcohol, since under similar condi- 
tions, but with Kahlbaum’s propyl alcohol which had not been 
specially treated, pyrazolylpyrazolone, m. p. 259°, was isolated in 
good yield. 3:4-Dimethylpyrazolone was not affected by being 
heated with sodium ethoxide solution during twenty-two hours at 
260°. Phenylmethylpyrazolone is transformed by sodium ethoxide 
at 170—190° into a mixture of bisphenylmethylpyrazolone, which 
does not melt below 300°, and bisphenylmethylethylpyrazolone, 
m. p. 149—150°; more complete ethylation is effected at 220°. 

3:5-Dimethylpyrazole is converted by sodium ethoxide at 250° 
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into a substance, CypHoyN,y, m. p. 253° [picrate, m. p. 224—226° 
(decomp.)], which is probably tetramethylethylpyrazolylpyrazole. 
H. W. 


New Cases of Isomerism in the Isatin Series.: IV. 
Gustav Heuer (Ber., 1920, 58, [|B], 1545—1551. Compare A., 
1917, i, 219).—Further experiments have shown that isatol has 
about three times the molecular weight calculated for the simple 
formula when dissolved in boiling glacial acetic acid or in freezing 
phenol or veratrole; the phenomenon is considered to be due to 
association rather than to polymerisation. The conversion of isatol 
into isatin is not a simple rearrangement, but appears to occur 
with intermediate formation of bimolecular isatoid-like substances. 
The typical properties of the isatols appear to be more clearly 
exhibited by dimethylisatol (the dimethylisatin, III, of A., 1918, 
i, 235), which is not immediately affected by alkali and is unimole- 
cular as shown by the smooth conversion of its methyl ether into 
the unimolecular lactim ether when heated with glacial acetic acid ; 
its ready conversion into a basic substance, insoluble in alkali, 
appears to differentiate it from methylisatoid. 

The formula previously proposed for isatinone (A., 1919, i, 282) 
is now abandoned, since the substance is found to be identical with 
methylisatoid prepared by Baeyer and Oekonomides (A., 1883, 
201); the name isatinol should therefore be deleted from the 
literature and replaced by isomethylisatoid. Various formule for 
these substances are considered, but a definite conclusion does not 
yet seem possible. 

[With Marie Meyer. |—5-Chloroisatol, m. p. 188° (decomp.), is 
prepared by converting chloroisatin into the silver salt and treat- 
ment of the latter with benzoyl chloride in the presence of benzene ; 
it does not react with phenylhydrazine or with methyl sulphate at 
100°, is not basic, and is converted by hot alkali into chloroisatinic 
acid. 5-Chloroisatin-a(2)-phenylhydrazone, slender needles, m. p. 
250° (decomp.), is prepared from phenylhydrazine and chloroisatin 
lactim ether, m. p. about 152°, after softening at 128° in alcoholic 
solution ; the lactim ether yields chloromethylisatoid when subjected 
to illumination or heated with glacial acetic acid. 5-Bromoisatol is 
prepared in the same manner as the corresponding chloro-com- 
pound. The silver salt of 5-bromoisatin is primarily converted by 
methyl iodide in benzene solution at 100° into 5-bromoisatin lactim 
ether, which is subsequently partly transformed into 5-bromo-N- 
methylisatin, needles, m. p. 172—173° (more conveniently prepared 
by the action of alcoholic sodium methoxide on 5-bromoisatin), the 
conversion appearing to occur more readily than with the corre- 
sponding parent substances. 5-Bromoisatin-2-phenylhydrazone 
forms dark red, four-sided platelets, which decompose at 241—?42°. 


H. W. 


Azopyrazolones and Allied Compounds. KENNETH 
Hersert Sacwoers (T., 1920, 117, 1264—1272). 


i. 766 ABSTRACTS OF CHEMICAL PAPERS. 


Substituted Quaternary Azonium Compounds contain- 
ing an Asymmetric Nitrogen Atom. III. Resolution of 
Phenylmethylethylazonium, Phenylbenzylpropylazonium, 
and Phenylbenzylallylazonium lIodides into Optically 
Active Components. Bawa Karrar Sinen (T., 1920, 117, 
1202—1214). 


Hydrazones and Azines. I. Coloured Ketazines. Oro 
GeruarDt (MJonatsh., 1920, 41, 199—214)—A number of ket- 
azines have been prepared in the hope of tracing some connexion 
between colour and constitution in this class of substances. Even 
among the fluorenoneketazines, however, there seems to be no 
marked regularity; in spite of the presence of the chromophoric 
grouping, :C:N-, the close arrangement of the atoms in the 
molecule and the occurrence of crossed double bonds, the entrance 
of the auxochromic hydroxy-group in the meta-position causes only 
an unimportant deepening of the colour, but apparently no 
development of tinctorial power. 

B-Hydrindoncketazine, pale pink needles, m. p. 194-—-195°, which 
undergo autoxidation on exposure to air, yielding dark red needles 
which could not be fully identified, is prepared by the action of 
hydrazine hydrate on an alcoholic solution of §-hydrindone. 
2-Nitrofluorenonehydrazone forms dark yellow, microscopic leaflets, 
m. p. 214°, and is oxidised by iodine in alcoholic solution to 2-n/tro- 
fluorenoneketazine, brown, crystalline powder, m. p. 305—-306°. 
2-A minofluorenonehydrazone, orange-yellow, matted needles, m. p. 
201—202°, is prepared from 2-aminofluorenone and hydrazine 
hydrate; it cannot be oxidised by iodine to the corresponding 
ketazine, nor can the latter be obtained from it by the action of a 
further molecule of the ketone. 2-Aceylaminofluorenone, cinnabar- 
red crystals, m. p. 227--228°, is, however, readily convertible into 
2-acetylaminofluorenonehydrazone, lemon-yellow leaflets, m. p. 
212—-214°, which, when treated with iodine, gives 2-acetylamino- 
fluorenoneketazine, brown, crystalline powder, m. p. 303-——306°; 
attempts to remove the acetyl groups from the latter were unsuc- 
cessful, since 2-alcoholic potassium hydroxide solution was with- 
out action, whilst a saturated solution converted the substance into 
a viscous mass. 2-Dimethylaminofluorenone, dark red, crystalline 


powder, m. p. 146—147°, is prepared in 40% yield by the action: 


of methyl sulphate on the aminoketone at 170—180°, and is so 
extensively resinified by the action of hydrazine hydrate that the 
corresponding hydrazone could not be isolated. 2-Hydroryfluoren- 
onehydrazone, chrome-yellow, matted needles, has m. p. 201—202°, 
whilst the corresponding /:ctazine. m. p. 301—-303°, is a brown, 
crystalline powder. Piperonaldazine, m. p. 206—207°, erystal- 
lises in pale yellow leaflets. Benzophenone-benzil-ketazine, 
CPh,:N-N:CPh:COPh, pale yellow crystals. m. p. 128—129°, is 
prepared from benzophenonehvdrazone and benzil in the presence 
of a little alcohol at 150°, whilst tetramethyldiaminohenzonhenone- 


benzil-ketazine forms orange-yellow leaflets, m. p. 173—174°. 
H. W. 
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Ditertiary Hydrazines. XXII. Basic Tetra-arylhydrazines. 
Heinricu WieELanp (Ber., 1920, 58, [Bj, 1313—1328. Compare A., 
1915, i, 848, and previous abstracts)—The preparation of further 
substituted tetra-arylhydrazines has been attempted ; the most note- 
worthy of the substances actually isolated is pp’-tetramethyldi- 
aminodimethoxytetraphenylhydrazine, 
(N Me,*C,H,)oN*N(C,H,yOMe)., 

in which the tendency towards dissociation is as marked as in the 
case of tetra-p-dimethylaminotetraphenylhydrazine. 

{With J. Surepa.|— pp’ - Diacetylaminotetraphenylhydrazine, 
NHAc’°C,H,-NPh:NPh°C,H,-NHAc, colourless prisms, m. p. 124°, 
after slight decomposition from 100°, is obtained by the oxidation 
of p-acetylaminodiphenylamine by potassium permanganate in 
acetone solution; as is to be expected, the substance does not 
exhibit a strongly marked tendency towards dissociation, in which 
respect it resembles tetratolylhydrazine. Attempts to remove the 
acetyl groups without extensively decomposing the compound were 
unsuccessful. 

[With E. ScnampBerc.|—p-Diethylaminodiphenylamine, colourless 
leaflets, m. p. 88—89°, is obtained by the action of phenylhydrazine 
on pnitrosodiethylaniline, and is converted by silver oxide in dry 
ethereal solution into di-p- diethylaminotetraphenylhydrazine, 
NEt."C,H,-NPh*NPh’C,H,-NEt., m. p. 104° (darkening); in its 
tendency towards dissociation, the latter substance closely resembles 
tetra-anisylhydrazine. It is hydrolysed by water to diethylamino- 
diphenylamine, quinoneanil, and diethylamine. In benzene solu- 
tion it readily unites with nitric oxide and triphenylmethy]l to yield 
the compounds, Cy\,H,ONs, yellow needles, m. p. 78°, and C,,H4,No, 
coarse, colourless prisms, m. p. 163° (darkening), respectively. 

[With Fri. E. Haas.]—p!’-Dimethylamino-p-methorydiphenyl- 
amine, colourless leaflets, m. p. 78°, b. p. 200°/ca. 1 mm., is pre- 
pared by the action of p-iodoanisole, acetyldimethyl-p-phenylenedi- 
amine, potassium carbonate, copper bronze, and iodine in boiling 
nitrobenzene and subsequent hydrolysis of the primary product. 
When dissolved in a mixture of dry pyridine and ether and cooled 
in a freezing mixture of ice and salt, it is oxidised by silver oxide 
to pp’-tetramethyldiaminodimethoxytetraphenylhydrazine, quadra- 
tic prisms, m. p. 93°, after previous discoloration. Its solution in 
benzene readily absorbs nitric oxide with the formation of p/-di- 
methylamino-p-methoxrydiphenylnitrosoamine, dark yellow leaflets, 
m. p. 95°. 

{With E. ScuamBerc.|—Di-pp!-diethylaminodiphenylamine, m. p. 
56°, is prepared by reducing p-nitrosodiethylaniline with zinc dust, 
adding diethylaniline, oxidising with potassium dichromate, and 
reduction of the zinc double salt thus produced by hyposulphite. It 
differs from the corresponding tetramethyl base in that, as a conse- 
quence of extensive decomposition, it cannot be oxidised to the 
corresponding hydrazine; treatment with silver oxide in the 
presence of light petroleum transforms it into diethylindophenol, 
m p. 106°. 
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Attempts to convert 2:4:6:2’:4/:6/-hexamethoxydiphenylamine 
into the corresponding hydrazine were unsuccessful. The substance 
is oxidised by silver oxide in acetone solution to pentamethoxy- 
quinoneanil, O:C,H (OMe) .N-CyH(OMe),, blackish-green, shining 
crystals, m. p. 202°, which is reduced by zinc dust and acetic acid 
to the corresponding leuco-compound, colourless needles, m. p. 
156—157° (discoloration). 

The oxidation of tetramethyldiaminodiphenylamine by an excess 
of silver oxide has been further studied, and the view taken pre- 
viously that trimethylindamine [dimethylaminophenylmethylquin- 
onedi-imide], NMe:C,H,:N-C,;H,-NMe,, is produced by the loss of 
hydrogen and methyl from the base is now abandoned, since it is 
found that the solution which has only been oxidised to the hydr- 
azine stage contains only traces of the indamine. The latter owes 
its origin to the oxidation of the tetramethyldiaminodiphenyl- 
nitrogen radicle, 

NMe,*C,H,*N-C,H,-N Me, —> NMe,"C,H,-N:C,H,:NMe+CHsg, 
but the fate of the methyl radicle is not established. Isolation of 
trimethylindamine is most conveniently effected by treatment of the 
fully oxidised ethereal solution of tetramethyldiaminodiphenyl- 
amine with nitric oxide and separation of the trimethylindamine- 
dinitrosoamine, yellowish-green crystals, m. p. 136° (decomp.) after 
softening at 130°. The latter is reduced by stannous chloride and 
concentrated hydrochloric acid to trimethyldiaminodiphenylamine, 
colourless needles, m. p. 73°, which is oxidised by silver oxide in the 
presence of ether to trimethylindamine, m. p. 90°; nitric oxide and 


triphenylmethy] are readily added by the latter. H. W. 


Ditertiary Hydrazines. XXIII. Mixed Aromatic Di- 
tertiary Hydrazines. Tetrabenzylhydrazine. Hrinricu WIELAND 
and Epvuarp Scuampere (Ber., 1920, 53, [B], 1329—1335).—In 
continuation of previous work, the authors have now examined 
unsymmetrical diaryldialkylhydrazines, which, in regard to their 
tendency towards dissociation, are found to be even more stable 
than the corresponding symmetrical compounds. Attempts to 
prepare tetra-alkylhydrazines did not meet with success, but it 
has been found possible to isolate tetrabenzylhydrazine, which is 
found to possess extraordinary stability. It appears, therefore, 
that the instability of the N-N linking in hydrazines is conditioned 
by the immediate attachment of the nitrogen atoms to aryl groups, 
and that the phenomenon becomes more marked when positive 
groups are introduced into the nucleus. 

as-Diphenyldimethylhydrazine, large, colourless prisms, m. Pp. 
52°, is prepared by the action of methyl sulphate on as-diphenyl- 
hydrazine. It is more stable than the symmetrical isomeride, and 
remains unchanged when boiled for hours in xylene solution. It 
is more sensitive towards acids than is diphenylhydrazine, since 
it is converted by dilute aqueous hydrochloric acid into dimethyl- 
amine, diphenylamine, and a dye, which resembles emeraldine, 
and, as judged from its leuco-compound, C,,H.,N;, m. P: 
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175—176°, is composed of a molecule of diphenyldimethylhydrazine 
united with a molecule of diphenylamine. 

Attempts to prepare tetramethylhydrazine are described, but 
the alkylation of hydrazomethane dihydrochloride by methyl- 
alcoholic sodium hydroxide solution and methyl iodide only leads 
to the production of N-methyl-N'-trimethylhydrazonium iodide, 
NHMe-NMe,I, colourless prisms, m. p. 226°5°. 

Tetrabenzylhydrazine, large, colourless prisms, m. p. 139-5°, is 
prepared by the action of benzyl bromide on tribenzylhydrazine. 
It does not yield salts. It is unaffected by protracted treatment 
with zine dust and acetic acid, or by solution in concentrated 
sulphuric acid. When distilled under diminished pressure (260°/ 
32 mm.), a portion passes over unchanged, whilst the remainder 
is decomposed into dibenzylamine and _ benzylbenzylideneamine. 
It is smoothly converted by concentrated hydrochloric acid at 160° 
into benzyl chloride and hydrazine. 

[With Fru. E. Haas.|—Attempts to convert dicyclohexylamine 
into tetracyclohexylhydrazine were not successful, since a solu- 
tion of the base in acetone was found to be fairly smoothly con- 
verted by permanganate into the cycloherylamide of adipic acid, 
C,H,,"NH-CO-[CH,|,;CO,H, colourless needles, m. p. 138—139°, 
which was identified by hydrolysis to adipic acid and cyclohexyl- 
amine. 

It is shown that two diphenylamino-radicles can be very firmly 
united by the carbonyl group, since tetraphenylcarbamide remains 
unchanged when heated to 210°, and, in part, sublimes unaltered 
when directly distilled. H. W. 


Ditertiary Hydrazines. XXIV. Ditertiary Hydrazines 
of the Quinoline Series. Heinrich WieLanp and Emmy Haas 
(Ber., 1920, 58, [B], 1336—1343).—The similarity in properties 
between tetrahydroquinoline and monoalkylated anilines has led 
the authors to attempt to obtain substances in which two quinolyl 
residues are united by the nitrogen bond, and thus have a 
formal likeness to the ditertiary hydrazines. These substances 
are readily obtained by the direct oxidation of tetrahydroquinoline, 
methyltetrahydroquinoline, and pmethoxytetrahydroquinoline 
with potassium permanganate; a similar compound could not, 
however, be isolated in this manner from tetrahydroisoquinoline. 
The new “ quinolinehydrazines” show little tendency towards dis- 
sociation, and give colourless solutions in boiling xylene; in solvents 
of higher boiling point, such as ethyl benzoate, the formation of 
yellow or brown solutions indicates the occurrence of dissociation, 
but this only takes place under such conditions that the free 
radicles are extensively decomposed. They are not basic. They 
are more or less readily affected by acids. Thus, bistetrahydro- 
quinonyl is rapidly decomposed by ethereal or aqueous (25%) hydro- 
chloric acid, with the formation of tetrahydroquinoline and 
resinification of the other half of the molecule. When an ethereal 
solution of the hydrazine is shaken with 2N-hydrochloric acid, a 
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benzidine transformation occurs smoothly, which must be regarded 
as an intramolecular change without previous dissociation. In 
those cases in which, for constitutive reasons, a benzidine trans- 
formation is impossible, total fission occurs; the latter type of 

change has been most closely 


CH,CH, OMe studied with bis-1:2:3:4-tetra- 
H.0Z \n 7 ~*~ hydro-6-methoxyquinonyl, which 
iii, a ™% a is shown to yield 6-methoxy- 


ar Now, 1:2: 3:4 - tetrahydroquinoline 
“2 (thallin) and __ thalloperazine 
OMe CH, CH, (annexed formula). 

The following compounds are 
described: bis-1: 2:3 : 4-tetrahydroquinolyl, C)H)*N-N-C,H,,, 
large, yellow prisms, m. p. 141—142°; tetrahydroquinobenzidine 
[6 : 6/-bis-1 :2:3:4-tetrahydroquinolyl], colourless needles, m. p. 
128—129° [dinitrosoamine, golden rods, m. p. 196° (slight 
decomp.)]; N :N/-bis-1:2:3:4-tetrahydro-6-methylquinolyl, colour- 
less needles, m. p. 107—108°; thallinhydrazine, m. p. 117—118° 
(slight decomp.) ; tha/loperazine, yellow crystals, m. p. 160°, which, 
when treated with ethereal hydrogen chloride, readily yields a 
meriquinonoid azonium salt. H. W. 


Some Derivatives of 4-Nitro-o-toluidine. A.Lrrep Goprrey 
Gorpon Leonarp and Acnes Browne (Sci. Proc. Roy. 
Dublin Soc., 1920, 16 [N.S.], 105—108).—When p-nitro- 
o-toluidine sulphate was diazotised in aqueous suspension and 
added to a cold alkaline solution of f-naphthol, 5-nitro- 
o-tolueneazo-8-naphthol, m. p. 204°, was obtained, which dyed 
cotton a deep orange colour. When the nitrotoluidine was 
diazotised and added to o-toluidine hydrochloride, 5-nitro-o-tolwene- 
diazoamino-o-toluene, m. p. 133°, was obtained. 5-WNitro-o 
toluenediazoamino-p-toluene, m. p. 131° (decomp.), 5-nitro-o- 
toluenediazoaminobenzene-p-sulphonic acid, m. p. 129° (decomp.); 
5-nitro-o-toluenediazoamino-p-nitrobenzene, m. p. 118° (decomp.), 
and p-nitro-o-tolueneazoresorcinol, m. p. 234°, were obtained in a 
similar manner. W. G. 


O. Fischer’s Bases from p-Nitrosoanilines and Aryl- 
hydrazines. Arylazohydroxyanilides [Aryldiazohydroxy]- 
aminobenzenes]. Evucen Bampercer (Annalen, 1920, 420, 
137—169).—O. Fischer and Hepp (A., 1888, 460) have described 
a peculiar class of substances obtained from p-nitrosoaniline, 
p-nitrosomonomethylaniline, and p-nitrosodimethylaniline on the 
one hand, and phenylhydrazine, a-methylphenylhydrazine, and 
diphenylhydrazine on the other, which they have termed diazo- 
benzenenitrosoanilines (compare Fischer and Wacker, A., 1888, 
1286; 1889, 702). Recently, Fischer and Johannes (A., 1913, 
i, 907) have pointed out that these compounds are simply the 
p-amino-substitution products of the diazoxyaminobenzenes 
obtained by Bamberger (A., 1918, i, 20; 1899, i, 589) by the con- 
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densation of diazonium salts with 8-phenylhydroxylamine, and are 
best represented by one of the following formule: 


_NR,:CyHy-NO:N-NPhR! 


or NR,°C,H,°N ae N-NPhR’*. The latter substances are 
obtained also from nitrosobenzenes and phenylhydrazines, and the 
formation of Fischer’s bases is probably represented by the 
equations 
2NH,°C,Hy°-NO+2H,N-NHPh= 
2[H,N-C,H,-N(OH)-NH-NHPh]= 

2N H,°C,H,-N(OH)-N:NPh + 2H, 
and H,N-C,H,NO+2H,=C,H,(NH,).+H,0O. Substituted and 
unsubstituted nitrosoaryls yield arylazohydroxyanilides [diazo- 
hydroxylaminobenzenes| with primary arylhydrazines and aryl- 
azoanilide oxides with secondary hydrazines. 

[With ALExaANDER Lanpav, K. Biaskopr, E. HinDERMANN, and 
H.  Bisporr.|— Benzenediazohydroxylamino - p - dimethylamino- 
benzene, NMe,°C,;H,N(OH):-N-NPh (Fischer and Wacker, Joc. 
cit.), decomposes at different temperatures, 113° or 119°, accord- 
ing to the rate of heating (the copper salt is described) ; attempts 
to methylate it with methyl sulphate and potassium hydroxide led 
io the formation of tetramethyldiaminoazobenzene, and, possibly, a 
small amount of the desired ether, m. p. 135—142° (decomp.). 
Benzenediazohydroxylamino-y-aminobenzene yields a bluish-green 
copper salt, decomposing with explosion at 186—187°, and, when 
pure, yields colourless salts with acids; with potassium ethoxide 
solution, a yellow potassium salt is produced, which is hydrolysed 
by water. 

Diazohydroxylaminobenzene is rapidly decomposed by boiling 
concentrated hydrochloric acid into nitrogen, phenol, and p-chloro- 
aniline. When treated with potassium ethoxide and methyl 
sulphate, it yields acetaldehyde, benzene, and azobenzene, whilst the 
latter is also obtained when methyl iodide is used; it is unaffected 
by diazomethane. Zine dust and acetic acid reduce it to aniline 
and phenylhydrazine. The presence of the hydroxyl group cannot 
be established by means of sulphur dioxide (as in the case of 
phenylhydroxylamine), since aniline and _benzenediazonium 
sulphate are formed.  p-Toluenediazohydroxylaminobenzene is 
similarly reduced to aniline and p-toluenediazonium sulphate. 

p - Vitrobenzenediazohydroxylaminobenzene, from  diazotised 
p-nitroaniline and phenylhydroxylamine, forms slender, pale 
yellow needles, which decompose at 175°, or at 185° when placed 
in a bath pre-heated to 174°; the potassium and sodium salts are 
described. Attempts to prepare the methyl ether were not 
successful, the sole product isolated being p-iodonitrobenzene. 

The decomposition of isomeric aryldiazohydroxylaminobenzenes, 
R-N,-N(OH)R/ and R/-N,-N(OH)R, by mineral acids has been 
investigated in a number of cases. p-7'olweneazohydroxylamino- 
benzene, sulphur-yellow needles, which rapidly become brown ou 
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exposure to sunlight, m. p. 130—131° (decomp.), is converted by 
sulphuric acid into nitrogen, p-cresol, and phenylhydroxylamine 
(or p-aminophenol), whilst benzenediazohydroxylamino-p-toluene, 
m. p. 123°5-—124°, yields nitrogen, phenol, and p-tolylhydroxyl- 
amine (or toluquinoi). Similarly, benzenediazohydroxylamino-p- 
bromobenzene, golden needles, grouped in clusters, m. p. 128°5°, 
gives nitrogen, phenol, p-dibromoazoxybenzene, and p-bromoaniline 
(the latter two being derived from p-bromophenylhydroxylamine), 
whilst p-bromobenzenediazohydroxylaminobenzene, straw-yellow 
needles, m. p. 154°5°, is decomposed into nitrogen, p-bromophenol, 
and phenylhydroxylamine. p-1'olwenediazohydroxylamino-p-bromo- 
benzene, greenish-yellow, matted needles, decomposing at 122—123° 
when slowly heated, but at 134° when placed in a bath pre-heated 
to 100°, is transformed by dilute hydrochloric acid into p-cresol, 
pp'-dibromoazoxybenzene, o-chloro-p-bromoaniline, and p-bromo- 
aniline (the three substances last named being derived from 
p-bromophenylhydroxylamine), whereas p-bromobenzenediazohydr- 
oxylamino-p-toluene, greenish-yellow needles, which decompose at 
151°, is decomposed by boiling dilute sulphuric acid into nitrogen, 
toluquinol, and p-toluidine. 

Fuller details are given with regard to the action of pheny]- 
hydrazine on nitrosoaryls. In general, the substances are mixed 
in alcoholic solution at 0°, when action occurs with greater or less 
rapidity, accompanied by slight, but persistent, evolution of gas. 
In this manner, nitrosobenzene and phenylhydrazine yield ciazo 
hydroxylaminobenzene, phenylhydroxylamine, and, probably, azo- 
benzene. jp-Tolylhydrazine gives p-toluenediazohydroxylaminoc- 
benzene and phenylhydroxylamine, whilst the isomeric anilide and 
p-tolylhydroxylamine are obtained from p-nitrosotoluene and 
phenylhydrazine. p-Bromonitrosobenzene and phenylhydrazine 
yield benzenediazohydroxylamino-p-bromobenzene and p-bromo- 
phenylhydroxylamine (or py’/-dibromoazoxybenzene and p-bromo- 
aniline). H. W. 


Does Gliadin contain Amide Nitrogen ? Tuomas B. Oszorne 
and Owen L. Notan (J. Biol. Chem., 1920, 43, 311—316).—Boi!- 
ing gliadin with 1% hydrochloric acid for two hours yields almost 
as much ammonia as boiling for twenty-four hours with 20% acid. 
The slight increase in free amino-nitrogen after boiling with the 
dilute acid shows that a very slight hydrolysis of peptide linkings 
occurs. Since upwards of 90% of the ammonia is yielded at a 
rate strictly proportional to the time of boiling, as well as the 
concentration of the acid, it seems fair to assume that nearly all 
the ammonia originates from a common group, which, like 
R-CO-NH,, is very readily hydrolysed. 

There is also an increase in acidity during the mild hydrolysis 
which corresponds with carboxyl groups nearly, if not quile, 
equivalent to the ammonia produced. 

The uramino-group would appear to be present in extremely 
small amounts, if at all, in gliadin. J. C. D. 
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Oxygen-capacity of Hemoglobin. R. Werrneimer (Bio- 
chem. Zeitsch., 1920, 106, 12—22).—Measurements made by 
means of a Barcroft’s differential apparatus show that, in a solu- 
tion rendered alkaline by addition of sodium carbonate, 1 gram of 
hemoglobin fixes at the ordinary temperature and under medium 
atmospheric pressure 1°33 c.c. of oxygen, which is almost the exact 
quantity required by Hiifner’s assumption that the hemoglobin 
and oxygen combine in molecular proportions (A., 1893, i, 616). 
With a pure, aqueous solution of hemoglobin, the proportion of 
oxygen combined is about 7% less than that given above. 


= a 


A New — like Crystalline Substance. 8%. Parrtos 
(Biochem. Zeitsch., 1920, 105, 49—59).—By heating defibrinated 
blood containing ia of sodium sulphate, pressing the coagulum, 
washing it with hot water, again pressing it, and extracting with 
92% methyl alcohol containing 3% of formic acid, the author has 
obtained a substance crystallising mostly in short needles. In 
some of its characters, this substance agrees with hematin, but it 
contains only 7°41—8°00% of iron, whereas hematin contains 
89%; furthermore, the maxima of light-absorption in the two 
cases do not correspond. a ie Bs 


Calorimetric Investigations on Melanins. II. Franz von 
Horerrt (Biochem. Zeitsch., 1920, 106, 207—211).—Further 
observations are described supplementing those previously made 


(this vol., i, 686). Zs Os Os 


Hydrolysis of Nucleotides. M. Yamacawa (J. Biol. Chem., 
1920, 43, 339—353).—Early in the work on nucleotides, it was 
observed that these compounds differed from one another in their 
resistance to hydrolysis. 

Since it is possible that the nucleotides differ in the position at 
which the phosphoric acid radicle is attached to the carbohydrate 
group, it was decided to compare the rates of hydrolysis of a 
number of these compounds (compare this vol., i, 712). In only 
one compound of this type, inosic acid, is the position of the 
phosphoric acid known, namely, linked to the fifth carbon atom. 
The rates of hydrolysis by 0°1N-sulphuric acid at 100° in a sealed 
tube were studied. The unimolecular law was followed, and the 
following constants, A, were obtained: 


K. 
I DI seine csdsennicavneniteestnnaseens 130 (107?) 
Guanosinephosphoric acid ............s00005 177 (10~?) 
Adenosinephosphoric acid ............000++ 166 (10~*) 
Uridinephosphoric acid .........ssceseeeeeee 480 (10-%) 
ic staindxasnnkanctabasenmanabiaanaie 470 (107) 
Hexathy midinediphosphoric nn 726 (107) 


Thus the velocity-constants of the guanosinephosphoric and the 
adenosinephosphoric acids are identical. On the other hand, the 
constants of inosic and uridinephosphoric acids are also identical, 


yg g* 2 


i. 774 ABSTRACTS OF CHEMICAL PAPERS. 


in spite of the fact that their basic component is of a different 
nature. J. C. D. 


Structure of Yeast-nucleic Acid. Ammonia Hydrolysis: 
the so-called Trinucleotide of Thannhauser and 
Dorfmiiller. P. A. Levene (J.:Biol Chem., 1920, 43, 379—382).— 
A previous communication (this vol., i, 193) has dealt with the 
theoretical arguments against the conception of the structure of 
yeast-nucleic acid suggested by Thannhauser and Dorfmiiller (A., 
1918, i, 47). In order to support these criticisms with evidence 
obtained from actual experiment, the author has shown that the 
conditions of hydrolysis employed by Thannhauser and Dorfmiiller 
are such as to produce a mixture of mononucleotides, and not a 
trinucleotide. J.C. D. 


The Occurrence of Optical Antipodes in Nature. Hans 
PrincsuHeIm (Ber., 1920, 53, [B], 1372—1374).—In a recent com- 
munication, Hess and Weltzien (this vol., i, 328) have adduced 
arguments which lead them to the conclusion that a fundamental 
difference exists between chemical processes in the vegetable and 
animal kingdoms, and that whereas the animal organism only 
builds and degrades asymmetrically, and hence involves enzymes 
of asymmetric structure, the vegetable organism can also build 
symmetrically, and hence involve symmetrical enzymes. The 
author considers this statement to be too general, and points out 
that racemic substances are also formed, if exceptionally, in the 
animal organism, and cites, as example, the occurrence of 
dl-arabinose in certain urines. On broader grounds, he considers 
that the specific action of an enzyme is only conditional, and that 
whilst a ferment preferentially aitacks one modification of a given 
compound, it can, in case of necessity, also attack the antipode. 
So rigid a classification of symmetrical and asymmetrical ferments 
does not appear to have been attempted previously, and until 
more is known of the chemical structure of ferments, it appears 
too early to assume that steric arrangements must of necessity be 
present in them as in the substrates. H. W. 


The Ability of Plants to Form Optical Antipodes. Kuzart 
Hess (Ber., 1920, 58, [B], 1375—1378. Compare Hess and 
Weltzien, this vol., i, 328).—A reply to Pringsheim (preceding 
abstract). Although noting that exceptions to Fischer's rule are 
much more common among plants and the lower organisms than 
among animals, the author admits that his suggestion of 4 
“fundamental difference between the vegetable and the animal 
organism ” is possibly too general. He considers, however, that 
there is abundant evidence of the asymmetric molecular structure 
of enzymes, and supports his contention by arguments based on the 
work of van’t Hoff, E. Fischer, Bredig, Rosenthaler, and 


Bourquelot and Bridel. H. W. 


"~The Chemical Nature of Enzymes. Tx. Boxorny (Biochem. 
Zeitsch., 1919, 100, 100—113).—The alkylamino-nitrogen was 
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estimated in a number of well-known enzymes by means of nitrous 
- The amino-nitrogen was found to vary from 3°05% in rennet 
7°66% in papayotin. The author considers that ‘the results 
y Pathos are in favour of the theory of the protein nature of 
enzymes. 8. 8. Z. 


Destruction of Rennet and Pepsin by Alkali. 
L. Micwaetis and M. Rorustein (Biochem. Zeitsch., 1920, 105, 
60—87).—The method used to arrive at a quantitative measure of 
these two enzymes consists in determining by trial that dilution 
of the enzyme solution which corresponds in its activity with a 
control solution prepared so as to be readily reproducible. The 
action was measured by means of the coagulation of milk contain- 
ing calcium chloride in the case of rennet, and by the gradual 
clearing of an albumin solution rendered turbid by addition of 
sulphosalicylic acid in the case of pepsin. 

If the hydrogen-ion concentration of a rennet solution is adjusted 
by means of a mixture of phosphates, the enzyme remains practic- 
ally unrestricted with an acid reaction down to py=6. As 
neutrality is approached, a rapid destruction of the enzyme 
suddenly begins, the velocity of the destruction quickly becoming 
immeasurably great as the value of p, diminishes further. For a 
given value of p,, the destruction of rennet is not a unimolecular 
reaction, the velocity of the destruction at any moment being pro- 
portional to the 1-5th power of the amount of enzyme still present ; 
the course of the destruction is not influenced by the enzyme 
already destroyed. For a given quantity of enzyme, the velocity 
of the destruction is proportional inversely to the fourth power 
of the H’*-concentration, or directly to the fourth power of the 
OH’-concentration. 

As regards the velocities of destruction at different temperatures 
(255° and 36-8°), these are identical if the solutions compared are 
of equal concentrations of hydroxyl ions, that is, the “ physical ”’ 
temperature-coefficient of the velocity is practically zero. When, 
however, the concentration of the hydrogen ions is the same in the 
two solutions, the velocity of destruction at 36°8° is thirty-one 
times that at 25°5°, so that the “ physiological” temperature- 
coefficient is of considerable magnitude. From the purely physical 
point of view, the former method of formulation is the more correct, 
since the hydroxyl ions represent the destroying agency; the other 
method is, however, of the greater physiological importance, because 
in the fluids of the body the concentration of the hydrogen ions, 
but not that of the hydroxyl ions, is almost independent of the 
temperature. 

Destruction of pepsin by hydroxyl ions always proceeds pro- 
portionally to that of rennet, no disproportionality being observ- 
able, even after partial adsorption of the enzyme solution by 
kaolin. The kinetics of the reaction is expressed empirically by 
the equation —dzx/dt=k.ai .[OH’}*, where z represents the 
quantity of enzyme present at time ¢. a> Mee Be 
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The Influence of Neutral Alkali Salts on Diastatic 
Enzymes. I. Amanpus Hawn and Kart Harpuper (Zeitsch, 
Biol., 1920, 71, 287—-301).—The optimum H-ion concentration for 
the activity of ptyalin is p,,=6'4—6°5, and for that of malt diastase 
Pu=47. The enzymic activity is not only influenced by the 
H-ion concentration of the buffers, but by the concentration of the 
other ions contained in them. The combination of neutral alkali 
salts with the buffers produces either an accelerating or inhibiting 
influence, according to the reaction and concentration of the salts 
and buffers, on the activity of the enzymes. The optimum H-ion 
concentration is also changed by the combined influence of the 
neutral salts and the buffers. S. 8. Z. 


The Influence of Neutral Alkali Salts on Diastatic 
Enzymes. II. Amanpus Haun and Kart Harpuper (Zeitsch. 
Biol., 1920, 71, 302—310).—Neutral alkali salts move the isoelectric 
point of ptyalin and malt diastase in the acid direction. The 
influence of sodium salts in this respect is more marked than that 
of potassium salts. The mode of action of the above enzymes is 
independent of their electrical nature. 8. 8. Z. 


The Process of Purifying Pancreatic Amylase. 
H. C. Serman, I. D. Gararp, and V. K. LaMer (J. Amer. 
Chem. Soc., 1920, 42, 1900—1907).—A further study of the 
process of purification of pancreatic amylase previously described 
(compare A., 1911, i, £27), a determination of the total solids and 
enzyme activity being made at each stage. It was found that 
alcohol up to 5%, or an alcohol-ether mixture up to 8%, of the 
volume of the substrate did not materially affect the activity of 
the pancreatic amylase. When extracts of pancreatin in 50% 
alcohol were precipitated by an alcohol-ether mixture, the residual 
solution contained about 1% of the active amylase and 2°5% of the 
solids of the original pancreatin, or about 5% of the solids origin- 
ally extracted. When this precipitate was dispersed in water and 
mixed with alcohol, the filtrate showed no amylolytic activity, 
although it contained 25% of the solids originally extracted. In 
the process of purification used, about 50% of the amylolytic activity 
was lost by the end of the dialysis, but by using liquid-air cooling, 
it was possible in other experiments considerably to increase the 
proportion of active amylase recovered in the final product. The 
precipitate (“sac precipitate”) which formed in the inner solution 
during dialysis showed very high proteolytic and little or no 
amylolytic activity. W. G. 


Influence of Neutral Salts on Ferment Action. 
S. M. Nevuscutosz (Pfliiger’s Archiv, 1920, 181, 45—64; from 
Chem. Zentr., 1920, iii, 355. Compare this vol., i, 698).—Investi- 
gation of the influence of neutral salts, singly and in conjunction, 
on the fission of sucrose by invertase on the one hand and on the 
surface tension of invertase solutions on the other, leads to the 
conclusion that the restrictive action of neutral salts on ferment- 
ative activity depends on a diminution of the dispersivity and of 
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the active surface of the ferment. The antagonism of ionic actions 
towards fermentation is shown in the diminution of the coefficient, 
K, of the adsorption isotherm for the action of cations in mixtures 
of salts; when the antagonism is maximal, this has its minimal 
value. H. W. 


Decomposition of Tyrosinase into Components. Huvao 

HaEun (Biochem. Zeitsch., 1920, 105, 169—192).—Further experi- 

nents have been made in order to ascertain to what salts the 
activating effect of the ash of the ultra-filtrate on a-tyrosinase is 
due (compare this vol., i, 102). 

The action of eeeninnne proceeds best when the reaction of the 
solution is approximately neutral, hydroxyl ions and the hydrogen 
ions of acetic, lactic, and hydrochloric acids exerting a retarding 
influence. Salts of a number of metals have been investigated, 
and it is found that zinc, cadmium, and calcium ions cause the 
most marked activation of a-tyrosinase, and surpass in their action 
the ash of the ultra-filtrate itself. The phosphoric anion also 
strongly activates a-tyrosinase. The latter is an organic substance 
which undergoes decomposition only at 80°, and is not decomposed 
by proteolytic enzymes. 

Tyrosinase must be regarded as a mixture of enzymes. Accord- 
ing to various investigators, the tyrosine is first decomposed by 
means of the aminoacidase in the sense of Strecker’s equation, the 
phenolase then introducing a hydroxyl into the benzene nucleus. 
Subsequently, the melanin molecule is developed by the action of 
condensing enzymes, these being activated by metallic salts. It is 
to such salts that melanin owes its characteristic coloration. 


tT. B. P. 


Organic Compounds of Arsenic. I. Reaction between 
the Grignard Reagent and Arsenious Chloride. Kaoru 
Marsumiya (Mem. Coll. Sci. Kyoto, 1920, 4, 217—223).—When 
arsenious chloride acts on magnesium phenyl bromide in ethereal 
solution in equimolecular proportions, the product is triphenyl- 
arsine if the former is added gradually to the latter. If, how- 
ever, magnesium phenyl bromide is added to arsenious chloride, the 
product is diphenylchloroarsine. Under similar conditions, 
magnesium a-naphthyl bromide gives tri-a-naphthylarsine, m. p. 
248°, and di-a-naphthylchloroarsine, m. p. 116—117°, respectively. 


The Theory of Electrolytic Ions. XVII. The Conduc- 
tivity of the Sodium Arsinates. Ruicnarp Lorenz and EriKa 
Scumipt (Zeitsch. anorg. Chem., 1920, 112, 209—220).—The 
conductivities of the sodium salts of a number of substituted 
phenylarsinic acids have been measured at dilutions from 23 to 
1024, and the limiting conductivities at infinite dilution have been 
calculated from the two Kohlrausch me apeorgae formule, 
Ho —p=alS,]? and zp, —u=4{[S,]* (compare this vol., ii, 6). The 
smallest conductivities were shown by the neutral mnacmatbans salts 
of amino-substituted acids, for example, sodium arsanilate, 
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o-aminotolylarsinate, oo/-diaminodiphenylarsinate, and dimethyl- 
aminophenylarsinate, the mono-acid salts of bivalent acids, such as 
dichloro- and dibromo-hydroxyphenylarsinic, m-dihydroxypheny]l- 
arsinic, and the di-acid salt of 3-nitro-4-hydroxyphenylarsinic acid 
(Hee =75—100). A second group, po =100—200, comprised the 
neutral salts of bivalent acids, such as those mentioned above and 
the mono-acid salts of tribasic acids. Higher conductivities were 
shown by the neutral salts of the tribasic acids, 3-nitro-4-hydroxy- 
phenylarsinic acid (329) and dinitrohydroxyphenylarsinic acid 
(330), by the mono-acid salt of phenylene-1 :4-diarsinic acid (287), 
and the neutral salt of the same acid (392). The aminophenyl- 
-arsinic acitls are probably monobasic through internal ring form- 
ation between the amino-group and the arsinic acid residue. 


E. H. R. 


Compounds of Arsenic Acid and Catechol, II. 
R. F. Werntanp and J. Hernzier (Ber., 1920, 53, [B), 
1358—1368).—The authors have described previously the prepara- 
tion of catechol semiarsenate, AsO(O-C,H,-OH).,4H.O, and certain 
of its salts (A., 1919, i, 442); additional compounds of the acid are 
now discussed. 

Catechol semiarsenate forms rhombic bipyramidal crystals, 
a:b:e=0°958:1:0°988 (the dihydrate, dimethyl alcoholate, colour- 
less rods, and diethyl alcoholate, long, colourless, flat prisms, are 
described) ; the free acid is hydrolysed by water, about 36% of the 
substance being present unchanged in 5% aqueous solution. The 
following salts are described, in which (as in the previous examples) 
the acid is monobasic unless the contrary is specifically stated: 
lithium salt (+4H,O), shining, stout, four-sided plates; mercurous 


salt, | A80(0-0,11,0), "82, dark brown, crystalline powder, which 


becomes yellowish-brown on exposure to air, owing to the absorp- 
tion of about 1% of water ; thallium salt, ice-like crystals ; chromium 
salt (+12H,O), greenish-black cubes; aluminium salt (+12H,0), 
cubes; cerium salt (+15H,O), colourless needles; Janthanum salt 
(+15H,O), colourless needles; yttrium salt (+15H.O), colourless 
needles; hexramminecobalti-salt, [ As0(0-C,41,-0), | Hs), four- 
3° 
sided, yellowish-brown leaflets; aguopentamminecobalti-salt, acute, 
four-sided, brownish-red leaflets; chloropentamminecobalti-salt, 
short, copper-red rodlets; aquopentamminenickeli-salt, rhombic, 
lilac platelets; monopyridine salt, colourless, crystalline powder ; 
dipyridine salt, stout, well-formed prisms, which continuously 
evolve pyridine; monoquinoline salt, yellowish-white powder (the 
salt is so sparingly soluble that, under definite conditions, it can 
be utilised in the gravimetric estimation of quinoline); sal¢ with 
1:5 molecules of quinoline, yellow, pointed rods; monoaniline salt, 
rods or pyramids; dianiline salt, stout, rectangular plates or rods; 
quanidine salt, colourless crystals resembling magnesium ammonium 
phosphate. 
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As is to be expected from its behaviour with pyridine and 
quinoline, catechol semiarsenate yields sparingly soluble salts with 
the alkaloids ; this has been demonstrated in the cases of morphine, 
quinine, strychnine, colchicine, hydrastinine, veratrine, coniine, and 
apomorphine. H. W. 


Aromatic Mercuri-organic Derivatives. Morris 8. 
Kuarascu and Jean F. Piccarp (J. Amer. Chem. Soc., 1920, 42, 
1855—-1864).—Methods are outlined for the preparation of a six- 
atom heterocyclic ring containing mercury in place of a non-metal. 
By the action of methyl sulphate on m-bromoaniline in the presence 
of sodium carbonate, a mixture of m-bromomethylaniline and 
m-bromodimethylaniline was obtained, from which, by treatment 
with sodium nitrite and hydrochloric acid, m-bromo-p-nitrosodi- 
methylaniline and m-bromophenylmethylnitrosoamine, m. p. 49°, 
were obtained. By reduction with stannous chloride and hydro- 
chloric acid, m-bromo-p-nitrosodimethylaniline yielded m-bromodi- 
methyl-p-phenylenediamine dihydrochloride, giving the free base, 
m. p. 47°5°. The free base, when mixed with m-bromodimethy]l- 
aniline and the mixture oxidised with potassium dichromate in 
hydrochloric acid solution, gave, on the addition of zinc chloride, 
oo!-dibromo-Bindschedler’s green, Cy2HggNgBr,Cl,,ZnCl,, from which, 

N by addition of mercuric 
A\4 \“™ — the — mercuric 

' 90 _" _HgCl, chloride salt annexed 
cMeN:\)Br Br we, le ihe formula) was adibie. 

m - Bromophenylmethy] - 
nitrosoamine, when dissolved in a mixture of ether and alcohol and 
the solution saturated with hydrogen chloride, underwent molecular 
rearrangement, giving m-bromo-p-nitrosomethylaniline hydro- 
chloride, m. p. 168°, from which the free base was obtained. 

o-Chloromercuriphenol, when treated with nitrous acid, 
yielded p-nitroso-o-chloromercuriphenol, OH+C,H,(NO):HgCl, 
which, when warmed with ammonium chloride, ammonium acetate, 
and ammonium carbonate, gave p-nitroso-o-chloromercurianiline. 

When heated with mercuric chloride, diphenylamine yielded 
tetrachloromercuridiphenylamine, NH[C,H3(HgCl),],, from which, 
by the action of sodium thiosulphate, 3:3/-mercurimercazine 
(formula I or IIT) was obtained. 
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When tetrachloromercuridiphenylamine was warmed with a 
mixture of sulphuric and nitric acids, dinitro-2: 2! :3-trichloro- 
mercuridiphenylamine was obtained, which, by the action of sodium 
thiosulphate, yielded mercury-bis-3-dinitro( ?)-mercazine. W. G. 
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Mercuration. V. Mercuration of Phenol Ethers. W-: 
Mancuor and F. BéssEnecKkER (Annalen, 1920, 421, 331—345). 
—Volhard and Dimroth have shown that the mercuration of 
derivatives of benzene occurs in such a manner that a hydrogen 
atom attached to the ring is replaced by the group HgX. The 
authors’ work on the mercuration of ethylene and its derivatives 
has, however, rendered it not improbable that the primary pro- 
ducts are additive compounds. Experiments with various phenol 
ethers tend to show that such is actually the case. The products 
obtained with mercuric acetate vary with the particular ether 
used, but may be classified as more or less completely hydrolysed 
additive compounds. They are readily decomposed by treatment 
with warm dilute hydrochloric acid, and are immediately converted 
by alkali haloids into products which are mercurated in the 
nucleus. 

p-Tolyl methyl ether slowly reacts with aqueous mercuric acetaie 
solution at 50°, giving the substance, 

3C,H,Me-O Me Hg(C,H.0.).,2HgO, 
thin, colourless needles, m. p. 132—133°, immediately transformed 
by sodium chloride solution into the product, C,H,Me-OMe-Hg(, 
colourless needles, m. p. 162°. Similarly, anisole yields the cor- 
pound, C;H,O,Hg(OH)., slender needles, m. p. 173°, which forms 
anisole when treated with dilute hydrochloric acid, and p-anisyl- 
mercuri-chloride, m. p. 236—-237°, under the action of sodium 
chloride. In like manner, phenetole gives the substance, 
OEt-C,,H,,Hg(OH),, 

small, matted needles, m. p. 135°5°, which is converted by 
potassium bromide into p-phenetylmercuri-bromide, needles, m. p. 


238°. H. W. 


Physiological Chemistry. 


Hydrogen-ion Measurements on Blood in the Neigh- 
bourhood of the Isoelectric Point of Hemoglobin. 
T. R. Parsons and Winirrep Parsons (Proc. Physiol. Soc., J. 
Physiol., 1920, 58, c—cii).—The view having been elaborated 
that, under physiological conditions, hemoglobin is an acid of 
sufficient strength to expel carbon dioxide from sodium hydrogen 
carbonate at low tensions of the gas, it became of interest to observe 
the changes in its acid properties as the reaction of the medium in 
which it occurs approaches the isoelectric point. There is a sudden 
increase in carbon dioxide combining power in completely reduced 
hzemolysed blood, similar to that noted by Straub and Meier (A., 
1918, ii, 467; 1919, i, 53) in acidified oxygenated whole and hzmo- 
lysed blood at a certain hydrogen-ion concentration not far removed 
from neutral point. 

Hydrogen-ion measurements were made at various tensions of 
carbon dioxide, and these results show that over a certain range, 
depending on the exact amount of lactic acid present, the hydrogen 
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ion of the hemolysed blood remains constant. It therefore appears 
that during this sudden increase of carbon dioxide combining power 
near the neutral point, the extra carbon dioxide is taken up in 
the form of sodium carbonate, and does not combine directly with 
hemoglobin. 

The reason why one molecule of extra carbon dioxide corresponds 
with each molecule of hemoglobin seems to be that each hzemo- 
globin molecule is parting with one atom of available sodium for 
the formation of bicarbonate. It should be noted that this region 
of constant hydrogen-ion concentration is still on the alkaline side 
of the isoelectric point of hemoglobin. J. C. D. 


Occurrence of Creatinine and Creatine in the Blood in 
Healthy and Pathological Cases. IV. Revision of Previous 
Methods and Results. Jon. Frict (Biochem. Zeiisch., 1920, 
105, 255—281. Compare A., 1918, i, 202, 357).—The consider- 
ations here presented show that the numbers obtained by Folin’s 
older method for the proportion of preformed creatinine in the 
blood are to be regarded as trustworthy, but that the results 
obtained by American and German investigators for creatine are 
valueless. Revised procedure is described, and new results given 
for blood of healthy and diseased subjecis. Zz. . P. 

The Appearance of Aldehyde-like Substances in the Blood 
of Six Persons (Diabetes Mellitus, Diseases of the 
Kidneys). Wirnerm Srepp (Biochem. Zeitsch., 1920, 107, 
60—80).—The presence of substances possessing the properties of 
aldehydes was established in the blood of some diabetic, nephritic, 
and other patients. These substances form iodoform with iodine 
in alkaline solution, and reduce Fehling’s solution as well as 
ammoniacal silver, and give a red coloration with magenta- 
sulphurous acid. They are destroyed on being heated with silver 
oxide. In certain cases, the Rimini reaction was also obtained. 
The above reactions were also obtained from distillates in alkaline 
solution. 8. 8S. Z. 

Physiology of Blood Sugar. III. The Residual Reduc- 
tion of Blood. Ricn. Eee (Biochem. Zeitsch., 1920, 107, 
229—-245. Compare A., 1918, i, 356; ii, 278).—The residual 
reducing capacity of blood can be estimated by fermenting the 
reducing sugars with yeast. The reducing capacity of the yeast, 
as well as its activity, must be taken into consideration. The 
residual reduction of blood as estimated by Bang’s micro-method 
is extremely small, and is of the same order in the plasma as in 
the corpuscles. Arterial and venous blood also show the same 
residual reduction. 8. S. Z. 

The Chemistry of the *Blood-colouring Substances. 
KE. Herzretp and R. Kuinczr (Biochem. Zeitsch., 1919, 100, 
64—80).—According to the authors, there is only one substance, 
haemochrome, which is responsible for the colour of blood. It is 
an amorphous powder, which exists in colloidal solution in water. 
In alcohol and bicarbonate, on the other hand, it exists in real 
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solution. The spectroscopic behaviour of hemochrome is influenced 
by the solvent in which it is dissolved. Hemoglobin is hemochrome 
adsorbed by globin. 8. S. Z. 


The Biochemistry of Phosphatides and Sterols. I 
R. Brinkman and (Fru.) E. van Dam (Biochem. Zeitsch., 1920, 
108, 35—51).—The osmotic resistance of blood corpuscles raised 
by washing them with a physiological salt solution (0°85% NaCl) is 
due to the removal of the adhering lecithin, which is adsorbed by 
them from the plasma, and which is responsible for lowering their 
osmotic resistance. Cholesterol has the opposite effect. An 
isotonic sucrose solution does not remove the adhering lecithin. 
The analogy between the properties of the plasma lecithin and the 
serum complement, as well as its relation to the middle piece of 
the complement, is discussed. A method for the estimation of the 
osmotic resistance of the corpuscles under various conditions is 


described. 8. 8S. Z. 


The Biochemistry of Phosphatides and Sterols. II. The 
Importance of Cholesterol for the Physico-chemical Pro- 
perties of Cell Surface. KR. Brinkman and (Fru.) E. van Dam 
(Biochem. Zeitsch., 1920, 108, 52—60).—It has been pointed out 
by Hamburger (Pfliiger’s Archiv, 1895, 141, 230) and others 
that erythrocytes in salt solutions become spherical. The authors 
show that the slightly negative charge of the corpuscle is 
augmented by being in contact with the charged slide, and this 
increase in the charge is responsible for the change in form of the 
erythrocyte. In the plasma the corpuscles are surrounded by a 
layer of lecithin containing cholesterol in colloidal solution, which 
prevents the cell from being acted on by an electric charge, and 
therefore their shape is not altered. S. S. Z. 


The Biochemistry of Phosphatides and Sterols. III. The 
Significance of the Functional Antagonism between Phos- 
phatides and Cholesterol. R. Brinkman and (Frt.) E. van Dam 
(Biochem. Zeitsch., 1920, 108, 61—73).—Phosphatides and 
sterols are always present in the animal organism in definite pro- 
portions, because they function antagonistically to each other. 
The relative amounts of cholesterol and lecithin influence the 
resistance of the corpuscles, the electrical isolation of the cells, 
the permeability to ions of the cell surface, and the water content 
of the tissues. The change in quotient of these two constituents, 
especially through the agency of nutrition, is of importance. A 
one-sided administration of lecithin to a rabbit has produced 
intensive hemolysis in vivo, as well as regeneration of the blood 


corpuscles. 8. 8. Z. 


Action of Electrolytes on Ricin-Hemagglutination. 
Peter Rona and Paut Gydrey (Biochem. Zeitsch., 1920, 108, 
120—132).—The results of the authors’ experiments show that the 
agglutination of blood corpuscles by ricin takes place solely m 
presence of electrolytes. The cations may be arranged in the 
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following series, the first having the least and the last the greatest 
effect on the agglutination: K, Na, Ba, also Mg, Ca. Contrary 
to the statements of various authors, the agglutination is influenced 
differently by different anions; in the series Cl, SO,, NO,, phos- 
phate anion, FeCy,, SCN, I, the first aids agglutination the most 
and the last the least. The results obtained are in agreement with 
Freundlich and Rona’s theory, according to which the sensitisation 
of blood corpuscles depends on diminution of their electric charge. 
Roughly quantitative investigation of the cataphoretic velocities 
of blood corpuscles charged with ricin, and others uncharged, 
appeared to indicate no certain difference between these velocities. 


=. ae © 


Preparation and Investigation of Thrombin. Max 
BuersTRev and Epcar Arzier (Pfliiger’s Archiv, 1920, 181, 
130—140; from Chem. Zentr., 1920, iii, 420)—Acetic acid is 
added to the serum (100 c.c.), which has been agitated with casein 
(1 gram), whereby the latter is precipitated, together with the 
adsorption compounds which it forms, with thrombin and meta- 
thrombin. The preparation is stable when dried and powdered, 
and does not lose its activity when preserved during a year. 
Active and stable thrombin solutions can be prepared from it by 
treatment with water and N-sodium. hydroxide solution, neutral- 
isation with N-hydrochloric acid, and purification by precipitation 
with colloidal ferric hydroxide, saturated magnesium sulphate 
solution, and aleohol (one-third to one-half volume), and these 
solutions have heen found useful in treating hemorrhage in 
animals. Tn an electric field, thrombin and metathrombin migrate 


to the anode. H. W. 


Mechanism of Pepsin Action. A. Gyrmaxr (Biochem. 
Zeitsch.. 1920, 105, 155—168).—The author discusses the two 
principal theories of the action of pepsin, especially that according 
to which the function of the acid is to cause the protein to swell. 
and so become accessible to the enzyme. When hydrochloric acid 
is used. the “ protein chloride” is usually a strongly dissociated 
electrolvte, so that, as the acidity increases to a moderately high 
value. the number of protein ions and the swelling must increase. 
This is, however, not alwavs the case, since with serum albumin + 
sulphosalicylic acid, and with ricin globulin + sulphosalicylie acid, 
the acid causes, not swelling, but precipitation, of the protein. 
Digestion experiments with the heterogeneous systems thus 
obtained show that the optimal acidity is »,,=1°7—2; this 
optimum coincides with that observed with dissolved protein, 
although, if the swelling had any influence. displacement of the 
optimum would be exnected. Further experiments show that the 
whole course of the digestion curve, as well as the position of 
the optimum, may be attributed solelv to the concentration of the 
hydrogen ions by virtue of their simultaneous actions on the 
protein and on the pepsin. The position of the optimal hydrogen- 
ion concentration is never affected by the nature of the anion of 
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the acid, but this may in some cases, for instance, with sulpho- 


salicylic acid, influence the absolute amount of digestion. 
T. H. P. 


The Significance of Gastric Hydrochloric Acid, and the 
Importance of the H-ion Concentration in Biological 
Sciences. I. Trause (Biochem. Zeitsch., 1920, 107, 295—299). 
—A theoretical paper. 8. 8. Z. 


The Problem of Nuclein Metabolism. The Formation 
of Uric Acid after Parenteral Administration of Purine 
Nucleosides in Healthy Men. Juxius Rorusr (Zeitsch. physiol. 
Chem., 1920, 110, 245—253).—A rise was observed in the uric 
acid excretion of patients who previously received an intramuscular 
injection of guanosine. The author points out that, as the treated 
patient manifested high temperatures and other abnormal 
symptoms, it is possible that the increase in the uric acid may not 
have been due entirely to the decomposition of the guanosine, but 
may have been produced endogenously, owing to the disturbed 
condition of the patient. 8. S. Z. 


Intermediate Metabolism and its Active Enzymes. 
Torsten THunBerG (Skand. Arch. Physiol., 1920, 40, 1—91; from 
Chem. Zentr., 1920, iii, 390—391).—The severed muscular tissue 
of a recently killed frog, after being extracted with water, loses 
the power of decolorising methylene-blue in a medium free from 
oxygen; this capacity can, however, be restored by the addition 
of certain substances, since, under the action of an enzyme, two 
atoms of hydrogen are removed from the latter and transferred to 
the dye, with consequent formation of its leuco-base. The cells 
are provided with an enzyme which is specifically active towards 
those substances which activate the decolorising capacity, and these 
substances therefore probably represent intermediate stages 
through which the primary simple nutrient materials pass in their 
transformation into the final products. The author therefore con- 
siders materials such as dextrose, fats, amino-acids, etc., to undergo 
a series of transformations by indirect oxidation effected by 
“dehydrogenation.” The newly discovered enzymes, in their 
capacity as “hydrogen transportases,” bring about the removal of 
hydrogen from the nutrient material, which either combines with 
oxygen or is employed in the halogenation of other substances. 
According to this conception, all nutrient material, no matter of 
how diverse a character, must be able to yield hydrogen. The 
latter is the universal fuel for all cells. The replaceability of one 
food by another is therefore regarded in a new light. 

The following substances act as powerful restorers of the lost 
decolorising power: formic, acetic, butyric, hexoic, succinic, 
fumaric, maleic, tartronic, /- and d/-malic, J-, r-, and meso-tartaric, 
l-a-hydroxyglutaric, citric, lactic, a- and 8-hydroxybutyric, pyruvic 
and glutamic acids, and alanine. On the other hand, the following 


materials are inactive: propionic, isobutyric, isovaleric, crotonic, 
allylacetic, oxalic, malonic, glycolic, hydroxyisobutyric, methyl 
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succinic, glutaric, adipic, and a number of other saturated and 
unsaturated dicarboxylic acids, glycine, leucine, phenylalanine, and 
other amino-acids, creatine, creatinine, guanidine hydrochloride, 
taurine, urea, and glucosamine. 

It is possible to differentiate between the various enzymes from 
the mixture in the muscle by powerful and rapid cooling and by 
increase in temperature; the enzymes which act on the different 
acids mentioned above show a very uneven resistance to alterations 
in temperature and a pronounced “ cryolability.” H. W. 


The Relation of Cholesterol to the Intermediate Stage 
of Fat Metabolism. W. Hueck and L. Wacker (Biochem. 
Zeitsch., 1919, 100, 84—99).—The free and esterified cholesterols 
were estimated in the total blood, the serum, and in the fresh and 
dried erythrocytes and leucocytes in the blood of various animals. 
The results are given in a table. The erythrocytes are character- 
ised by the absence of cholesterol esters. The cholesterol in animal 
fat was found to be present mostly, if not entirely, as free 
cholesterol. Cholesterol was also fed to rabbits, and the lipoid 
fraction of the blood was examined in these animals as well as in 
normal and starving rabbits. The results show a great variation 
in the cholesterol content of the blood of normal rabbits. An 
increase was found in the total lipoids, the free and esterified 
cholesterol, and the lecithin in the blood of the animals which 
received the cholesterol. Lipemia was observed in the starved 


animal. Ss. S. Z. 


Action of the Accessory Food Factors. Fritz Verzir and 
JosrF Bécret (Biochem. Zeitsch., 1920, 108, 185—206).—The 
pharmacological action of extracts of the fat-soluble A and water- 
soluble B accessory food factors on various organs was examined. 


No characteristic behaviour of these factors could be established. 
S. 8. Z. 


Amino-acids in Nutrition. I. Studies on Proline: Is 
Proline a Growth-limiting Factor in Arachin (Globulin 
from the Pea-nut) ? Barnerr Sure (J. Biol. Chem., 1920, 43, 
443456).—The biological value of arachin as tested on rats 
appears to be low, but the low content of proline is not the factor 
limiting growth. Evidence in support of this is given by experi- 
ments, which showed that proteins rich in proline, such as zein 
and gelatin, do not supplement the protein arachin. Other ex- 
periments show that the low nutritive value of arachin is not 
raised by additions of tryptophan, cystine, a mixture of glycine, 
alanine, and valine, or by the sister globulin, conarachin. 

Lactalbumin supplements arachin, particularly a is 


also added. Cc. D. 


Amino-acids in Nutrition. II. The Nutritive Value of 
Lactalbumin: Cystine and Tyrosine as Growth-limiting 
Factors in that Protein. Baryetr Sure (J. Biol. Chem., 1920, 
43, 457—468).—The proteins removed from milk by coagulation, 
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after caseinogen has been separated, do not possess a high bio- 
logical value for growth in rats. Cystine and tyrosine will raise 
this value and supplement the protein deficiencies. Lactalbumin 
is not, however, a protein with an unusually low cystine content, 
and this suggests that the efficiency of a protein may largely 
depend on its constitution as well as on its composition of amino- 
acids. The author suggests that the opinion expressed by Osborne 
and Mendel (A., 1916, i, 690), that lactalbumin is a protein of high 
nutritive value, is founded on experiments which are open to 
criticism. Evidence was obtained that organically-bound sulphur 
and a substance giving a Millon reaction are present to an 
appreciable extent in protein-free milk. J. C. D. 


Capillarisation in Biochemistry. Rupotr Kewier (Biochem. 
Zeitsch., 1920, 107, 43—49).—A theoretical paper on capillary 
electricity. 8. 8S. Z. 


Taste. Suintraro Kopama (J. Tokyo Chem. Soc., 1920, 41, 
495—534).—Considering the facts that (1) optical isomerides have 
different taste, (2) substitutions always affect the taste, (3) all the 
compounds containing either Cohn’s sapophore group or Oertly 
and Meyer’s glucophore contain vibratory hydrogen, and (4) the 
taste of electrolytes is due to the sum of the tastes of molecular 
electrolyte, anions, cations, and complex ions, the author proposes 
a theory that the taste of organic substances is due to electric 
vibration of the sapophoric element. A detailed explanation, and 
examples with several hundreds of different compounds, are given. 
Applications of the theory in physiology, psychology, and medicine 
are suggested. Methods of preparation of different optical 
isomerides used for taste experiments are included in the last ° 
chapter. CuEmMIcAL ABSTRACTS. 


Taste. Yrs Renoqvist (Skand. Arch. Physiol., 1918, 38, 
97—201; from Chem. Zentr., 1920, i, 591).—The taste system is 
composed of the sensory particles and their components and the 
liquid or solution; it is thus a heterogeneous system, one part of 
which comprises the colloidal protoplasmic taste cells or nerve 
terminations, and the other the liquid or solution. The main 
changes which occur depend on alteration of surface and electrical 
energy. Equally marked sensations of taste must correspond with 
the adsorption of equal amounts of the substance by the organs 
of taste. The concentration necessary to induce taste with the 
alkali salts is an additive function of the inverse values of the 
rates of migration of the ions. The concentration for barium and 
calcium chlorides is less than that for the alkali salts, whilst for 
aluminium chloride a minimum value is attained. Valency is 
therefore an important factor, and this appears to indicate a 
suspensoid character of the adsorption in the system of taste. In 
addition to the rate of adsorption, electrical phenomena are also 
important in their effect on the induction of taste by different 
electrolytes. The phenomena of the sensation of taste produced 
by homologous and isomeric compounds ate explicable on the 
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assumption that the process is one of adsorption. Experimental 
investigation confirms the accuracy of a deduction, from which it 
appears that the sensation of taste is more persistent with increas- 
ing concentration of tasted substance and increasing adsorption 
exponent, and with decreasing inducing concentration and rate of 
diffusion. The author also examines the qualities of taste, their 
variation with differing concentrations of electrolyte, and their 
relationships to the differences of potential caused by the electro- 
lyte in the sensory system. The quality of the induced taste can 
be foretold with some degree of accuracy if the rate of migration 
of the ions of a univalent electrolyte and its concentration are 
known. The “compensation of taste” is a peripheral phenomenon 
which is observed in the sensory system; a bitter taste is not, 
however, compensated. The “fundamental tastes,” sweet, bitter, 
and sour, are chosen, from which, in analogy to the Young- 
Helmholtz theory of colour vision, all the various sensations of 
taste can be compounded. a. W. 


The Inducing Value of the Sensation of Taste by certain 
Homologous and Isomeric Compounds. Yrso0 Renogvisr 
(Skand. Arch. Physiol., 1920, 40, 117—124; from Chem. Zentr., 
1920, iii, 425—-426).—The concentrations requisite to produce the 
sensation of taste have been estimated for six different alkyl esters 
of cyanoacetic acid, the methyl and ethyl esters of oxalic, malonic, 
and succinic acids, the homologous monohydroxy-alcohols from 
methyl to octyl alcohol, and various isomeric esters of certain ether 
acids. In the majority of cases, the results are in agreement with 
the relationships established previously (preceding abstract) 
between the inducing concentration for taste and the coefficients 
of diffusion. The inducing concentrations of isomerides are 
approximately equal, whilst with homologous compounds they 
diminish with increasing molecular weight. The surface tensions 
of isomeric substances at the inducing concentration are determined 
by the drop method, and found to be approximately equal. 


Protamine from the Spermatozoa of the Japanese 
Mackerel, Scomber japonicus, Kuniniko Sumixura (J. Tokyo 
Chem. Soc., 1920, 41, 281—310).—Crude protamine is prepared 
by Kossel’s method, dissolved in hot water, histone is removed by 
precipitation with ammonia, and the filtrate is neutralised with 
sulphuric acid. By adding a neutralised sodium tungstate solu- 
tion, a white precipitate is obtained, which is recrystallised 
repeatedly and dried over sulphuric acid. This product is redis- 
solved in hot water, and 4 vol. of 50% alcohol is added to obtain 
a white turbidity. Cooling over ice and the addition of ether give 
the oily substance, which, after being washed seven to eight times 
with water saturated with ether, is precipitated by alcohol (three 
times the original vol.). The precipitate is washed with alcohol—ether 
mixture and dried over sulphuric acid. Such protamine contains 


20°31% N, 7-15% H, 36°48% C, 22°03% H,SO,, corresponding with 
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Cy9H7,0,N,,,2H,SO,, which shows less nitrogen, and more hydrogen 
and oxygen, than scombrin, prepared from European mackerel by 
Kurajev. Hydrolysis gives 0°609% of ammonia-nitrogen, 0-096% 
of hexone base nitrogen, 71'73% of arginine nitrogen, 17-26% of 
monoamino-nitrogen, on the basis of 100 parts of the total nitrogen. 
Lysine is absent, and the presence of histidine is doubtful. The 
protamines of European and Japanese mackerels are probably not 
identical. CuemicaL ABSTRACTS, 


Proteinogenous Amines. X. The Response of the Excised 
Uterus to Potassium, Rubidium, and Cesium Ions. 
Mitton T. Hanke and Kart K. Koesster (7. Biol. Chem., 1920, 
43, 579—582).—Potassium and rubidium salts in concentrations 
of about V/75 produce tonic contraction of the virgin uterus of 
the guinea-pig, fects which the muscle does not recover until the 
stimulating ions are removed. 

The response with cesium is less marked. J.C. D. 


Lipoids. XVII. Dilignoceryl-N-diglucosamine Mono- 
phosphoric Ester, a New Diaminomonophosphatide from 
the Brain. S. Frinxer and F. Karka (Btochem. Zeitsch., 
1920, 101, 159—171. Compare A., 1914, i, 128).—Brain dried in 
a vacuum at a low temperature, and freed from cholesterol by ex- 
traction with acetone, was extracted with boiling light petroleum. 
The concentrated petroleum fraction was extracted further with 
absolute alcohol. A lead compound, CyoFf,,;,0;,;NoPPb,, decom- 
position point 305—308°, was obtained from this fraction, which, 
unlike Thudichum’s myelin, was soluble in ether. It was also 
soluble in benzene, but not in alcohol. By decomposing the lead 
salt with hydrogen sulphide, the free compound, Cy )H,,,0,,NoP, 
m. p. 190°, was obtained. On hydrolysis, lignoceric acid, glucos- 
amine, and phosphoric acid were obtained from this compound. It 
is, therefore, dilignoceryl-N-diglucosamine monophosphoric ester. 


Ss. 8. Z. 


Unsaturated Lipoids of the Liver. P. A. Levene and 
T. Inevaupsen (J. Biol. Chem., 1920, 438, 359—378).—The un- 
satisfactory state of the knowledge regarding the phosphatides of 
the liver led the authors to reinvestigate the subject. The un- 
saturated lipoids of other organs have been classified as (1) acetone- 
soluble lipoids, consisting principally of lecithin with small pro- 
portions of cephalin; (2) acetone-insoluble, but alcohol-soluble, 
fraction, which consists of lecithin with larger proportions of 
cephalin ; and (3) a fraction insoluble in acetone and alcohol, which 
consists of very small proportions of lecithin with larger amounts 
of cephalin, together with substances which are derived from the 
lipoids themselves. 

These three fractions, with their general characteristics, were 
obtained from liver tissue, and in this respect the lipoid material 
obtained from the liver is similar to that obtained from the other 
organs. A study of the lecithin isolated from the liver reveals 
that there are two fatty acids in the molecule, one saturated, stearic 
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acid, and the other unsaturated and of the linolic series. No 
evidence of the presence of oleic acid was obtained. 

The paper records progress in the attempts to prepare a pure 
specimen of cephalin. Preparations containing 70% have been 
obtained. J.C. D. 


Presence of a Large Amount of Cholesterol Ester in the 
Liver Oil of the Basking-shark, Cetorhinus maximus, 
Gunner. Mirsumaru Tsvsimoro (Bull. Tokyo Ind. Research Lab., 
1920, 15, No. 2, 1—10).—So far, an animal oil has never been 
reported to contain more than 3% of cholesterol. The oil extracted 
at 100° from the liver of a young basking-shark had D' 0°9176, 
acid number 0°301, saponification number 14°57, Wijs number 
1744, n° 14836, butyrorefractometer at 20°, 87:2, [a] —2°7, un- 
saponifiable matter 20°55%. It contained 9% of squalene. 42% 
of the unsaponifiable substance is found to be cholesterol ester, 
corresponding with 8-6% of original oil. More than 90% of the 
cholesterol exists as ester, the remainder being free. By means of 
lipase, this cholesterol ester was separated from other fat. 
Whether the presence of such a large amount of cholesterol in the 
oil of this shark is characteristic of this fish or is due to a peculiar 
pathological condition which might be associated with this 
particular specimen has not been yet determined. 

CHEMICAL ABSTRACTS. 


The Monoamino-acids of the Lens of the Eye. A. Jzss 
(Zeitsch. physiol. Chem., 1920, 110, 266—276).—The monoamino- 
acid content of the albumoid, the a-cristallin, and the #-cristallin 
of the lens of the eye has been determined. The outstanding 
feature of this analysis is that the alanine content of the albumoid 
is low, 0°8% against 2°6% and 3°6% in the A-crystallin and the 
a-crystallin respectively. Only traces of valine (0°2%) could be 
detected in the albumoid. One-half of leucine and its isomerides 
could be established in the crystallin as compared with the 
quantities of these substances present in the a-crystallin and the 
albumoid. No very striking differences in the content of the other 
monoamino-acids of these proteins could be established. S. 8. Z. 


The Capacity of the Animal Skin to React with Phenol- 
aldehydes. Orro Gerneross (Biochem. Zeitsch., 1920, 108, 
82—97).—Glycylglycine ester when treated with o-protocatechu- 
aldehyde and o-vanillin, respectively, yields compounds showing 
a golden-yellow colour similar to that obtained when skins are 
treated with these substances. A. combination of o-protocatechu- 
aldehyde with /-tyrosine methyl ester yielded a similar colour. 
Hide powder previously treated with formaldehyde was only slightly 
coloured by phenolaldehydes, and this colour could be washed out. 
This shows that the basic groups of the skin react with the phenol- 
aldehydes in the ordinary way. On the other hand, treated and 
untreated skins gave the same coloration with sodium diazobenzene- 
sulphonate. The imino-group of the iminazole ring does, therefore, 
not react with formaldehyde. o0-Protocatechualdehyde is capable 
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of tanning skins, o-vanillin is not. The author attributes the 
tanning action to the two hydroxyl groups in the benzene ring of 
the former compound. He also suggests the possibility that the 
colouring action of the phenolaldehydes is not due to the aldehyde, 
but to the phenol group. The colouring cannot be ascribed to the 
formation of a Schiff’s base. 8. S. Z. 


Amino-acids of the Blood as the Precursors of Milk 
Proteins. ©. A. Cary (J. Biol. Chem., 1920, 43, 477—489).—In 
the non-lactating cow, the level of amino-acid nitrogen is approxim- 
ately the same in the blood from the mammary vein and from the 
jugular vein. When the mammary gland is active, however, the 
level of amino-acid nitrogen is very much lower in the blood in 
the mammary vein than in the jugular. This indicates that the 
proteins of the milk are built up from amino-acids brought to the 
gland by the arterial system. 

The carbon dioxide capacity of the plasma has also been studied 
in both conditions, but the significance of the results is uncertain. 


J.C. D. 


Influence of Ether or Alcohol on the Coagulation of 
Milk. Influence of Sodium Nucleinate on the Coagulation 
of Milk and Blood. M. Doyon (Compt. rend. Soc. Piol., 1920, 83, 
918—919; from Chem. Zentr., 1920, iii, 395).—The coagulation of 
milk by rennet is noticeably facilitated by the presence of ether 


or alcohol, but retarded by sodium nucleinate; the latter effect is 
immediately removed by addition of calcium chloride. Blood 
does not coagulate, but rapidly suffers very marked hemolysis when 
brought directly into sodium nucleinate; in this case, also, 
coagulation is immediately induced by the addition of calcium 
chloride. H. W. 


The Technique of Urine Acidimetry (specially for 
Clinical Purposes). W. Biexver (Zettsch. physiol. Chem., 1920, 
110, 298—-306).—The H-ion concentration of urine calculated 
from titration figures differs from values obtained by direct estim- 
ation of the H-ion concentration. By plotting curves from the 
values obtained by the two methods, it is seen that there is a 
relationship between the two sets of results. It is suggested that 
the real H-ion concentration can be obtained by titration and 
comparing the two curves. 8. S. Z. 


Pyrrole and Melanuria. III. Pierro Saccarpi (Gazzetta, 
1920, 50, ii, 118—128. Compare A., 1919, i, 421; this vol., 
i, 203).—In view of the fact that by some tyrosine and by others 
adrenaline is regarded as the mother substance of the melanins, 
the author has made experiments the results of which indicate 
that tyrosine alone is not capable of giving rise to melanin, since 
it exhibits great resistance to organic and inorganic oxidising 
agents; adrenaline is considerably more sensitive than tyrosine to 
oxidising agents, and, under the action of chlorine water, yields a 
brown precipitate of the appearance of melanin. 
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Pyrrole administered by ingestion is slowly absorbed and slowly 
eliminated by man, and large doses are necessary to produce 
melanuria, since the organism partly destroys it and partly 
eliminates it unchanged ; when injected, pyrrole is largely oxidised. 

Egg-albumin, but not dextrose, yields a true melanoidal sub- 
stance when subjected to protracted boiling with concentrated 
hydrochloric acid. 

Melanins from hair, from the choroid, and from a melanotic 
tumour undergo vigorous oxidation when treated with peracetic 
acids, and yield minute, acicular or tabular crystals, which, in view 
of the resemblance between the phenomena of these oxidations and 
those of the oxidation of pyrrole-black, may consist of succinic acid 
or succinimide. _? a 2 


The Physiological Action of Silicic Acid. The Influence 
of Silicic Acid on the Animal Organism. Franz Scuunspaver 
(Biochem. Zeitsch., 1920, 108, 304—308).—Merck’s preparation 
of natrium silicium purissimum is hydrolysed in the intestine by 
the action of water, with the formation of sodium hydroxide. This 
change can be obviated by neutralising the preparation. 

8. S. Z. 


The Physiological Action of Silicic Acid. The Absorp- 
tion of Silicic Acid. Fr. Breesr (Biochem. Zeitsch., 1920, 108, 
309—-316).—A rise in the silica content of the body can be estab- 


lished by increasing the silica in the food in a suitable form. Only 
a small portion of the administered silica is retained by the body. 
The author confirms Schuhbauer’s results concerning the hydrolysis 
of Merck’s silicates (see preceding abstract). S. S. Z. 


Do Amino-acids Possess; Secretin Characteristics ? 
ScuweEitzER (Biochem. Zeitsch., 1920, 107, 256—267).—Amino- 
acids obtained by hydrolysis of protein with hydrochloric acid at 
100° have shown no definite secretin action on the gastric glands. 
It is concluded from some of the experiments that secretin activity 
is not due to a single definite chemical substance, but may be pro- 
duced by various compounds. 8. S. Z. 


The Physical Theory of Pharmacological Actions. 
Wo.trcanc HeEvusner (Biochem. Zeitsch., 1919, 101, 54—61).— 
A theoretical paper in reply to Traube (this vol., i, 204). 

8. 8. Z. 


Pharmacological Actions of the Reduction Products of 
Coumarin. kK. Fromuerz '(Biochem. Zeitsch., 1920, 1065, 
141—144. Compare Ellinger, A., 1908, ii, 1060; Trendelenburg, 
Arch. exp. Path. Pharm., 1915, 79, 9, 190).—The author has 
investigated the action on various animals of hydrocoumaric acid, 
its lactone (melilotol), o-hydroxyphenylpropy] alcohol, and the ether 
of this alcohol (chroman). The results obtained show that, with 
the exception of hydrocoumaric acid, these compounds exhibit 
approximately the narcotic properties of coumarin, but show no 
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advantages, especially as regards the ratio of toxicity to activity, 
over the parent substance. Further, Frinkel’s view (‘‘ Arznei- 
mittelsynthese”), that coumarin is a substance which exerts 
narcotic effects in virtue of its carbonyl group, is contradicted, 
since reduction of the carbonyl to methylene does not remove the 
narcotic properties. Comparison of hydrocoumaric acid with 
melilotol appears to indicate that the lactone ring is of significance 
as regards narcotic action, but this indication fails when the lower 
stages of the reduction are reached. a 


Quantitative Studies in Chemotherapy. I. The Trypan- 
ocidal Action of Antimony Compounds. Cari Voreriin 
and Homer W. Situ [with Marran M. Cranz, Kartuerine D. 
Wricut, and Maser A. Connett] (J. Pharm. Exp. Ther., 
1920, 15, 453—473).—The specific action of antimony lactate can 
be studied fairly accurately by following the disappearance of the 
trypanosomes from the blood stream of infected rats. There is a 
sharply defined threshold stage, below which the drug has no 
appreciable effect on the parasites. The process curve is an orderly 
one, and consistent throughout individual experiments. 


J. C. D. 


Quantitative Studies in Chemotherapy. II. The Trypan- 
ocidal Action of Arsenic Compounds, * Cart Voreriy 
and Homer W. Smita [with Martian M. Crane, Karuerrine D. 
Wricut, and Maser A. Conneti|] (J. Pharm. Exp. Ther., 
1920, 15, 475—493).—-Differences in the toxicity of various arsenic 
preparations have been explained on the hypothesis that they 
must be changed into one type, namely, the tervalent oxides, 
RAs:O, before exerting their principal toxic effect. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Metabolic Action of Bacteria. fFrirz Verzir and Joser 
Bécet (Biochem, Zeitsch., 1920, 108, 207—219).—Streptococcus 
haemolyticus forms only acid, but not alkali, with dextrose. The 
acidity attained by Bacillus paratyphosus-B and B. proteus is 
independent of the initial reaction. In the formation of acid, 
B. coli communis produces gas; on the other hand, it uses up 
oxygen when it forms alkali. There is no connexion between 
mobility and gas formation in paratyphoid organisms. Ethyl 
alechol, methyl alcohol, chloroform, and formaldehyde inhibit the 
gas exchange of these organisms. Much smaller doses produce 
definite retardation. A relation between the maximum acid 
formation and the presence of alcohols is established. 8. 8. Z. 
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The Chemical Composition of the Tubercle Bacillus. 
A. Goris (Ann. Inst. Pasteur, 1920, 34, 497—546).—See this 
vol., i, 582. 


Antagonistic Action of Calcium and Iron Salts toward 
other Salts as measured by Ammonification and Nitrifi- 
cation. J. E. Greaves (Soil Scz., 1920, 10, 77—102).—Experi- 
ments were made on the effect produced on the bacterial activity 
of a fertile, sandy loam soil by the addition of calcium and iron 
salts. The ammonifying and nitrifying powers of the soil were 
first reduced by the addition of various salts, then increasing 
amounts of the calcium salt or the iron salt were added, and the 
effect on ammonification and nitrification was observed. Calcium 
sulphate was found to neutralise the toxic effect on ammonifica- 
tion of sodium carbonate, nitrate, and sulphate, calcium chloride, 
and magnesium chloride and sulphate. It had no antagonism to 
sodium chloride. Similar results were obtained in the case of 
nitrification, except that there was no antagonism towards sodium 
sulphate and calcium chloride. Thus both the anion and cation 
take part in the antagonism. 

Ferrous sulphate was found to be antagonistic to sodium 
sulphate, chloride, carbonate and nitrate, and calcium chloride; 
ferrous chloride to sodium chloride and nitrate, calcium chloride, 
and magnesium sulphate; ferrous nitrate to magnesium chloride 
and sulphate, calcium chloride, and sodium carbonate, sulphate. 
chloride, and nitrate; ferrous carbonate to sodium chloride and 
carbonate, calcium chloride, and magnesium sulphate. The 
greatest effect was produced by ferrous carbonate on magnesium 
sulphate, in which mixture 75% of the toxic effect was neutralised. 
In the case of nitrification, the order differed, and the greatest 
effect was produced by ferrous nitrate against: magnesium chloride 
The quantity of iron required for maximum effect varied with the 
different salts, but in no case exceeded 186 parts per million. 


J. H. J. 


The Pharmacology of Selenium and Tellurium. I. 
The Action of their Acids on Bacteria. Grore Joacnimoctu 
(Biochem. Zeitsch., 1920, 107, 300—312).—The ions of tellurous 
and selenious acids are much more active than those of telluric 
and selenic acids. The growth of moulds is scarcely affected by 
the action of tellurites and tellurates. Bacteria, especially of the 
typhus-coli group, are, on the other hand, very sensitive to the 
action of these substances. The author suggests the application of 
tellurium compounds in the chemotherapy of typhoid infection. 

8. 8. Z. 


Oligodynamy of Silver. R. Dorrr (Biochem. Zeitsch., 1920, 
106, 110-—133).—“ Oligodynamic” water, that is, water which by 
prolonged contact with metallic silver has become bactericidal, 
shows all the properties of an antiseptic. Dilution with distilled 
water or concentration by distillation produces the corresponding 
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quantitative change, but no qualitative change, in the antiseptic 
power ; the distillate acquires no such property. If reducing sub- 
stances are excluded, boiling causes no diminution in the bacteri- 
cidal action of the water. The presence of sodium chloride retards 
this action, and that of horse serum destroys it. The antiseptic 
property of oligodynamic water appears to be to some extent 
specific, bacteria of different species exhibiting resistance in 
different degrees. Solutions of definite silver compounds show the 
same properties as oligodynamic water. 2. oe ee 


Oligodynamics of Silver. II. R. Doerr (Biochem. Zeitsch., 
1920, 107, 207—218).—The bactericidal action of metallic silver 
disappears when the metal is ignited, boiled several times in dis- 
tilled water, or is embedded in an agar jelly. The inactivated 
metal can be reactivated by being treated with very dilute solu- 
tions of a strongly dissociated acid. The oligodynamic principle 
of silver is dialysable, and shows the same properties of diffusion 
in agar jellies as silver oxide and silver nitrate. Bacteria seeded 
on an agar plate containing metallic silver, silver oxide, or silver 
nitrate grow often in two concentric rings similar to the Liesegang 
phenomenon. Pieces of silver embedded in a blood—agar plate 
produce hemolytic zones. 8S. 8. Z. 


The Antiseptic Action of Some Chlorine Derivatives of 
Methane, Ethane, and Ethylene. FE. Satkxowsx1 (Biochem. 


Zeitsch., 1920, 107, 191—201).—The suitability as preservatives 
of methyl chloride, chloroform, methylene chloride, acetylene 
dichloride, trichloroethylene, and ethyl chloride was tested. Tri- 
chloroethylene, on account of its low price, of the small quantities 
required to be employed, and of its volatile character, was found 
to be the most suitable preparation. S. 8. Z. 


Dependence of Yeast-growth and Fermentation on 
Physico-chemical Phenomena. [Friepricn Boas (Biochem. 
Zeitsch., 1920, 105, 193—198).—The author’s experiments on the 
fermentation of dextrose solutions containing different proportions 
of ammonium sulphate confirm the observation that fermentation 
exhibits an optimum for a definite concentration of nitrogenous 
material. The results obtained by Pringsheim (A., 1907, ii, 287; 
1908, ii, 316) with asparagine and ammonium sulphate are 
considered in the light of colloidal chemistry, and the conclusion 
is drawn that the plasma membrane of the yeast cell, somewhat in 
the same way as a lecithin membrane, is rendered either denser 
or looser by different concentrations of nitrogenous substances, the 
sugar thus entering the yeast cell either slowly or rapidly, and the 
fermentation being correspondingly slow or rapid. When peptone 
is used as source of nitrogen, maxima of fermentation similar to 
those obtained with asparagine, etc., are observed at first, the 
peptone being thus converted into crystalloid nitrogen compounds 
at the plasma membrane; this phenomenon soon disappears, owing, 
presumably, to the formation from the peptone of compounds which 
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counteract the crystalloid compounds. These membrane effects are 
observed also with synthetic leucine, but not with natural leucine 
derived from molasses. T. H. P. 


Rhythmic Phenomena in the Growth and Fermentation 
of Yeast. Erich Koutrer (Biochem. Zeitsch., 1920, 106, 
194—-206).—The processes of fermentation and of multiplication 
of yeast are found to exhibit a certain periodicity, which is caused 
by alterations in the sugar and alcohol contents of the nutrient 
solution. The velocity with which the yeast grows is conditioned 
by the concentration of the sugar, and varies irregularly as this 
concentration increases. a. mm Fe 


Course of Alcoholic Fermentation by Yeast. Enricu 
Kénter (Biochem. Zeitsch., 1920, 108, 235-—-243).—The course of 
alcoholic fermentation by yeast becomes rhythmic with the increase 
in the concentration of the alcohol. 8. S. Z. 


Formation of Acid with Moulds and Yeasts. IV. 
FriepRicn Boas, "ANS LANGKAMMERER, and Hans [L&BERLE 
(Biochem. Zeitsch., 1920, 105, 199—219. Compare A., 1919, 
i, 508).—The results of further experiments with yeasts indicate 
that different sugars act to different extents on the plasmic mem- 
brane, so that they may be arranged in order of diminishing 
utilisability by yeasts, as follows: maltose, dextrose, levulose, 
sucrose. With many yeasts, this action on the membrane is zero 
with maltose and very considerable with sucrose. Such specific 
action of the sugars may be more or less altered, but not obliterated, 
by acclimatisation. Further, from the results obtained by other 
investigators, it appears that alteration in the reaction of the 
liquid and in the concentration of the nitrogenous substances may 
effect slight displacements in the above series of sugars. With a 
maltose solution containing ammonium chloride, the maximal 
acidity reached during fermentation was p,=2°55, and with a 
whortleberry juice containing sucrose and ammonium chloride, 
the value p,,=1°'85 was reached on brisk fermentation (compare 
Euler and Heintze, this vol., i, 513). a. as Es 


Maltase Solutions from Yeast. R. Wittstirrer, Tr. 
OPPENHEIMER, and W. SreiBeitt (Zertsch. physiol. Chem., 1920, 
110, 232—240).—Maltase can be obtained from fresh beer yeast 
previously killed by an antiseptic, such as chloroform or toluene, 
by extracting it with water in the presence of ammonia. The 
authors suggest that, owing to some enzymic process, acid is formed 
in the yeast cell, which is responsible for the destruction of the 
maltase when it is extracted from the undried cell, and that the 
neutralising effect of the ammonia makes it therefore possible to 
obtain the enzyme also from the fresh yeast cell. The relation 
between the concentration of the enzyme and the decomposition of 
the maltose, as well as the velocity of the reaction, was studied 
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with maltase preparations from dried and fresh yeasts. The 
activity of maltase solutions is impaired by treatment with kaolin. 
8. S. Z. 


The Influence of Surface-active Nonoic Acid and of 
Some Surface Active Homologues of the Alcohol Series 
(Amyl Alcohol and Octyl Alcohol) on the Yeast Cell and 
on Fermentation. Witnerm Winpiscu, WitHetm HENNEBERG, 
and Wattuer Dietricu (Biochem. Zeiisch., 1920, 107, 172—190). 
—0°005—0°02% of nonoic acid has an inhibitive action on yeast 
fermentation. 0°017—0°04% of octyl alcohol has a similar effect. 
Higher concentrations of amyl alcohol are required to produce 
inhibition in fermentation. Nonoic acid and octyl alcohol also 
produce a diseased condition of the yeast cell, altering its appear- 
ance with the production of fat in the cell. The experiments 
point to the fact that the action of these substances is not due to 
their chemical properties, but to their surface action. SS. S. Z. 


Physico-chemical Considerations in connexion with 
Neuberg’s Theory of Fermentation. Wotrcane Osrwa.p 
(Biochem. Zeitsch., 1919, 100, 279—288); Cart Nevupere (ibid., 
289—-303).—A suggestion is put forward by Ostwald that physical 
factors, such as adsorption, might exercise some influence in the 
fixation of intermediate products of fermentation, such as acet- 
aldehyde. To this Neuberg replies. 8. S. Z. 


The Relation of Aldehydes to Alcoholic Fermentation. 
Cart Nevperc and Marta Enrica (Biochem. Zeitsch., 1920, 101, 
239—277. Compare A., 1918, i, 469).—The influence of seventy- 
one aldehydes on alcohclic fermentation was tested. It was found 
that the stimulating effect of the aldehyde group was general and 
independent of the radicle associated with it. This activation 
takes place whether the fermentation is produced by the living 
yeast or by the cell-free juice. S. S. Z. 


The Relation of Phytochemically Reducible Substances 
to the Process of Alcoholic Fermentation and the Nature 
of the Action of Activators. Carn. Nevpera and Marta 
Enruicu (Biochem. Zeitsch., 1920, 101, 276—318. Compare 
preceding abstract)—Numerous experiments are described which 
show that most ketones and their derivatives and phytochemically 
reducible substances are capable of activating alcoholic ferment- 
ation. This activating influence is not so marked, in fact, almost 
absent, with the lower ketones. 8. 8. Z. 


So-called Methy!-alcoholic Fermentation. Epmunp 0. 
von Lippmann (Biochem. Zeitsch., 1920, 106, 236—238).— 
Examination of twenty samples of genuine rums confirms the 
observation that such spirits often contain methyl alcohol in con- 
siderable proportion, as much as 7°5—8-5% of this alcohol being 
found in three of the samples. Much of the extraction of sugar 
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cane in the Lesser Antilles is carried out in presses, and the juice 
is subjected to inadequate clarification and mechanical purifica- 
tion, so that it contains considerable proportions of very fine cane 
fibre, which passes to a large extent into the syrups and molasses. 
This fibre is rich in pectinous material, and as the pectins consist 
of the methyl ester of pectinic acid and are readily decomposed in 
various ways, with liberation of methyl alcohol, the origin of the 
latter is evident. 3. a 2. 


Production of Gas during the Acetone and Butyl Alcohol 
Fermentation of Starch. Horace B. Speakman (J. Biol. Chem., 
1920, 43, 401—411).—From a study of the production of gas 
during this fermentation, a scheme is suggested to account for the 
substances formed which is believed to be in harmony with experi- 
mental observations, the requirements of the organism, and the 
conditions during fermentation. 

It has been previously shown that the first two stages of the 
fermentation may be represented by the equations 


(1) (C,H,,0,), + #H,0 = xC,H,,0, 


Starch. Dextrose. 


(2) C,H,,0, = C,;H,-CO,H + CH,-CO,H + [0,] 


Dextrose. Butyrie acid. Acetic acid. 


The oxygen produced during the second reaction cannot be 
detected by erdinary chemical methods, and must therefore be 
used up in associated reactions, in which oxidation plays a part. 
Now, production of acetone commences very early in the ferment- 
ation and before the appearance of the butyl! alcohol, whilst the gas 
given off at the commencement is pure hydrogen, but later a 
gradual and increasing dilution with carbon dioxide occurs. From 
this evidence it may be concluded that a later stage of the ferment- 
ation may be represented by the equations: 


(3) 20,H,-CO,H + 0, = 2CH,°CO-CH,-CO,H + 2H, 


Butyric acid. Acetoacetic acid. 


(4) CH,-CO-CH,-CO,H = CH,-CO-CH, +0, 


Acetone. 


The intermediate formation of acetoacetic acid has not been 
proved experimentally, but Raistrick and Clark (this vol., i, 352) 
have already suggested that it occurs. 

The formation of butyl alcohol, and to a much smaller degree 
of ethyl alcohol, takes place by the reduction of the corresponding 
acid : 

(5) C,H,-CO,H + 2H,=CH,°CH,°CH,°CH,°0OH + H,0. 


(6) CH,-CO,H + 2H, =CH,°CH,-OH + H,0. 


Other points require further study, as, for example, the dis- 
appearance of a larger amount of acetic acid than can be accounted 
for by the amount of ethyl alcohol produced, the volume of 
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hydrogen and carbon dioxide given off, which cannot be accounted 
for by the activity of reactions previously mentioned in this 
scheme, and the consumption of oxygen made available by the 
production of butyric acid, which is not oxidised to acetone, but 
reduced to alcohol. J. C. D. 


The Third Form of Fermentation of Sugar. Cari Neuperc 
and Jutius Hirsca (Biochem. Zeitsch., 1919, 100, 304—322).— 
In the presence of alkaline salts, sugar, when fermented by yeast, 
undergoes a cleavage into acetic acid, ethyl alcohol, carbon dioxide, 
and glycerol. This abnormal fermentation the authors call the 
“third form of fermentation,” in contradistinction to the normal 
process and the process of fermentation carried out by fixing the 
acetaldehyde produced with an agent, such as sodium sulphite— 
“the second form of fermentation.”” Fermentation of sugar by yeast 
in the presence of potassium carbonate, dipotassium phosphate, 
magnesium oxide, trisodium phosphate, disodium phosphate, and a 
“buffer mixture” of monosodium and disodium phosphate, yielded 
products of fermentation characteristic of the “third form of 
fermentation.” In the presence of aluminium hydroxide and 
colloidal iron hydroxide, the fermentation was normal. During 
fermentation of sugar in molar dipotassium phosphate, a sixfold 
production of acetaldehyde is observed in the early stages of the 


fermentation, This falls to the normal rate as fermentation 


proceeds. S. S. Z. 


The Gaseous Exchanges of the Root with the Atmos- 
phere. Raout Cenenerit (Compt. rend., 1920, 171, 575—578).— 
In a confined atmosphere, plant roots respire in much the same 
way as other organs, the ratio of carbon dioxide expired to oxygen 
inspired varying from 0°7 to 1, according to the species. In a 
very moist atmosphere there is an increase in the rate of respira- 
tion, but the above ratio remains constant. When the roots are 
in contact with a very moist atmosphere and still attached to the 
aerial organs, there is further increase in the respiration, but the 
carbon dioxide formed is not completely expired, so that the 
respiratory-coefficient is low. W. G. 


The Velocity of the Photochemical Degradation of 
Carbon Dioxide in Living Cells. Orro Warsure (Biochem. 
Zeitsch., 1919, 100, 230—270. Compare this vol., i, 583).—The 
velocity of assimilation of carbon dioxide is proportional to the 
concentration of the gas when the concentration is low. With 
higher concentrations, the velocity of assimilation increases pro- 
portionately less as the concentration of the carbon dioxide 
increases until it is no more influenced by the concentration. In 
the case of illuminations of low intensity, the velocity of assimil- 
ation is also proportional to the intensity of the illumination, but 
with higher illuminations the increase in the velocity of assimilation 
becomes lower as the intensity of the illumination increases. 
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Temperature influences the assimilation of carbon dioxide in high 
concentrations of the gas when intensely illuminated in a pro- 
nounced degree. Between 5° and 32°, the temperature-coefficient 
sinks from 4-3 to 1°6. In the case of illuminations of high 
intensity, more carbon dioxide is decomposed by the same quantity 
of energy when the illumination is intermittent than when it is 
continuous. This differentiation does not take place when the 
illumination is low. The influence of phenylurethane and of 
hydrocyanic acid on the carbon dioxide assimilation and on the 
respiration of algz was also studied. 8S. S. Z. 


Adsorption and Modification of Food Materials by 
Plants. E. Reinau (Zetisch. Hlektrochem., 1920, 26, 329—342). 
Corresponding with the theory of the assimilation of carbon dioxide 
by plants, a similar hypothesis is proposed for the other elementary 
food materials, and conclusions are drawn therefrom for the com- 
plete metabolism of plants; the idea of physiological concentration 
receives an explanation thereby. The different stages passed through 
by the elementary food materials are somewhat as follows: acceptor 
compound, assimilation substances of varying complexity, acceptor 
substance, acceptogen, structure material and reserve matter, 
degradation products. The natural periodic sequence in the forma- 
tion of these different substances necessitates a continuously vary- 
ing provision of the corresponding elementary food materials to 
the plant. To secure the highest cultural result, therefore, the 
metabolism for each specific element must be separately considered. 
The various individual metabolisms are, however, inseparably con- 
nected since the elementary food materials, singly or in conjunction, 
may in the form of acceptor substance chemically or physically 
attract another elementary food material. The hydrostatic osmotic 
action of carbon metabolism towards water in plants is considered, 
and from this point of view the connexion between the phenomena 
of the nutrient salt economics of plants and the height of their 
growth is explained. In the light of the author’s theory, a simple 
explanation of the relationship between the increase of a vegeta- 
tion factor and the mass production of plants is given. Certain 
peculiar phenomena observed in the carbon-dioxide manuring of 
plants are brought into the general scheme of metabolism. 

Certain analogies to the principles of material metabolism in 
plants are shown when changes of energy are considered. 

All the conceptions thus developed depend on the lytic properties 
of water and the associations and dissociations which occur within 
the individual cell surrounded by walls of varying permeability. 

It is further shown that the elementary food materials consist 
of substances of low atomic or molecular weight, that the continu- 
ously increasing condensation and formation of insoluble products 
direct the stream of nutrient material in a definite direction, and 
that this action is supplemented by the behaviour of the condensa- 
tion products at the differently permeable cell walls whereby the 
backward flow of the elementary substances is hindered. H. W. 
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Formaldehyde as an Intermediate Stage between the 
Real Assimilation and the Formation of Carbohydrates in 
Plants. Marrin Jacosy (Biochem. Zeitsch., 1919, 101, 1—6).— 
Leaves of T'ropaeolum majus were exposed to formaldehyde in the 
dark, and it was found that an increase in the dry matter took 
place in these leaves as compared with control leaves when certain 
conditions were observed. The author considers that the form- 
aldehyde was not fixed, but actually transformed into tissue of 
the plant. 8. 8. Z. 


Selective Absorption of Ions from Equilibrated Solutions. 
E. PantaneEtui (Rend. Accad. Sci. Fis. Mat. Napoli, 1920, 26, 
136—151).—Experiments have been made on the absorption of the 
different ions in salt solutions by marine alge and by terrestrial 


plants. Je 5B 


Distribution of Lycorine in the N.O. Amaryllidacee. II. 
K. Gorter (Bull. Jard. bot. Buitenzorg, 1920, [iii], 2, 331—334. 
Compare this vol., i, 467).—The crystallised alkaloid has been 
isolated from the bulbs and roots of Amaryillis Belladonna, L., 
Clivia miniata, Benth., Cooperia Drummondii, Herb., Cyrtanthus 
pallidus, Sims, and Sprekelia formosissima, Herb. (yieid, 
0°1—0°01% and less). It is doubtless identical with “ belamarine ” 
from the first-named species and with “amarylline” from the last- 
named, both isolated by Fragner (A., 1891, 1122), and also with 
the veratrine-like alkaloid obtained by Molle from the second 
species (Jahresb. Pharm., 1903, 27). G. B. 


Constituents of Digitalis. Wittiam J. McGitt (J. Amer. Chem. 
Soc., 1920, 42, 1893—1900)—By careful manipulation and 
uniform methods of procedure, using various solvents, it is possible 
to obtain crude fractions from digitalis which will have a reason- 
ably constant chemical composition. The cold water extract of 
the leaves contains either none or a very minute quantity of 
digitoxin, its activity being entirely due to two fractions, soluble 
and insoluble in chloroform respectively (compare Kraft, A., 1912, 
i, 373). The digitsaponin of digitalis leaves is found to be totally 
inactive and non-hemolytic when purified. The chloroform-soluble 
fraction obtained by Hatcher (compare J. Amer. Pharm. Assoc., 
1919, 8, 913) from the hot water extract of the leaves is a mixture 
of gitalin and digitoxin. W. G. 


The Appearance and the Emulsifying Action of Various 
Substances in the Cells of the Leaves of Fontinalis anti- 
pyretica. Kart Borescn (Biochem. Zeitsch., 1919, 101, 
110—158).—The fatty nature of the thread-like convolutions 
present in the cells of the leaves of Fontalis antipyretica has been 
established by means of microchemical methods. Alcohols, phenols, 
alkaloids and their salts, ammonia and its salts and its derivatives, 
produce the disintegration of these convolutions into small drops 
(emulsification). The emulsifying action of substances belonging to 
the groups mentioned has been studied in detail. 8. 8. Z. 
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‘“‘Taifushi'’ Oil. S. Keimatsu (J. Pharm. Soc. Japan, 1920, 
283—296).—‘‘ Taifushi ” oil, m. p. 22—23°, D™ 0°952, [a], +51-2°, 
acid number 12:06, saponification number 20°30, iodine number 
85°05, is the oleum gynocardie (oleum chaulmoogre) of the 
Japanese pharmacopeeia, but, in the author’s opinion, is obtained 
from neither Gynocardia edorata, R. Br., nor Zaraktogenos kurzv, 
King, but from the seeds of Hydnocarpus anthelmintica, Pierre. 

t contains palmitin, but its chief constituents are glyceryl chaul- 


moograte and hydnocarpate. A  dihydroxyhydnocarpic acid, 
C,;H»;(OH).*CO,H, m. p. 83°, is obtained by oxidising hydnocarpic 
acid at a low temperature. CHEMICAL ABSTRACTS. 


Phytin. XVI. Occurrence of Inositolhexaphosphoric 
Acid in the Seed of the Silver Maple (Acer Saccharinum). 
R. J. Anpserson [with W. L, Kuxp] (J. Biol. Chem. 1920, 
43, 469—475).—-From the freshly powdered maple seed, a crystal- 
line barium salt corresponding with tribarium inositolhexaphos- 
phate was isolated. The freshly powdered seed does not, appar- 
ently, contain any active phytase. The examination of a sample 
of seed which had been stored for some time showed that some 
hydrolysis of the organic phosphorus compounds had occurred, for 
the salt isolated was apparently a»barium salt of inositolpenta- 
phosphoric acid. J. C. D. 


The Biochemical Method of Detection of Glucosides 
Hydrolysable by Emulsin. Em. Bourquetor (Compt. rend., 
1920, 171, 423—425. Compare Delauney, succeeding abstract).— 
A brief review of the work accomplished by this method. W. G. 

Extraction of Glucosides irom Two Indigenous Orchids ; 
Identification of these Glucosides with Loroglossin. P. 
DetaunEy (Compt. rend., 1920, 171, 435—437).—The author has 
isolated from Orchis Simia, Lam., and Ophrys aranifera, Huds., 
a crystalline glucoside identical in each case with the loroglossin 
obtained from Loroglossum hircinum, Ric., by Bourquelot and 
Bridel (A., 1919, i, 243). W. G. 

The Action of Pectase. Hans von EvLer and OLor SvanBERG 
(Biochem. Zeitsch., 1919, 160, 271—278).—The coagulation of the 
juice of Ribes nigrum is not due to any change in the hydrogen- 
ion concentration, but is brought about by the action of an enzyme. 
When the juice is heated at 95° or 75° for five minutes, no coagu- 
lation takes place after three days. The optimum H-ion concen- 
tration for the activity of the enzyme is p,=4'3. The pectase of 
Rk. rubrum coagulates the pectin of R. nigrum. 8. S. Z. 

The Formation of Melanin in Autolysed Potato Juice. 
Huco Harun (Biochem. Zeitsch., 1919, 100, 114—129).—The dark 
coloration of potato juice is due to the formation of melanin by 
tyrosinase from the tyrosine of the juice. The “melanin value” 
is the number of c.c. of 0°002.V-potassium permanganate necessary 
to decolorise 1 c.c. of boiled and filtered juice. During storage of 
potato juice at 37°, the proteins in it are autolysed and more 
tyrosine is set free, which is responsible for a higher “ melanin 
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value.” The difference in the “melanin value” before and after 
autolysis—‘‘ the autolytic value "—varies with the different varie- 
ties of potatoes. Six months storage of the potato tuber produces 
an increase in the amino-acids, but a decrease in the tyrosinase. 
The formation of melanin is increased in weakly alkaline solution 
when the juice is stored in a warm place. 8. 8. Z. 

Investigation of Piantago coronopus, L. Em. Enmanue. 
and M. Papavasition (Arch. Pharm., 1920, 258, 142—147). 
The plant is indigenous to Greece and the surrounding countries; 
preparations of it are used as powerful diuretics. 

‘he seeds yield 44°2% of mucus and 4°6% of a gum which is 
soluble in water, shows the reactions of the pentoses, and is 
converted by nitric acid into mucic acid. 

The whole plant, excluding the seeds, was exhaustively exiracted 
with alcohol (95%); the concentrated extract deposited small 
quantities of chlorophyll and sodium chloride. The filtrate was 
diluted with water containing sulphurous acid, and the precipitate 
formed separated by ether into insoluble plantagenic acid, 
CyH,.O,, m. p. 210° (the siéver salt was analysed), and soluble 
resin, acid number 73°39, saponification number 158°7, from which 
sodium hydroxide solution extracted coronopic acid, C>.H¢60., 
amorphous, white mass, m. p. 281—282°, whilst from the portion 
left after this treatment a pale yellow, mobile essential oil, 
n 16893, was obtained in very small amount by distillation with 
steam, the remainder consisting of a resin, m. p. 128—130°, which 
evolved benzoic acid when heated on platinum foil. The presence 
of bitter principles or glucosides could not be detected, but emulsin 
and invertin were found by Bourdier’s method. 

The plant yields 7% of ash containing aluminium, magnesium, 
sodium, potassium, silica, chlorine, phosphoric and sulphuric acids; 
the presence of lithium could not be detected spectroscopically. 
The diuretic action of the plant, which has frequently been 
attributed to the latter element, is probably due to its high content 


in mucus. H. W. 
The Ragweed Pollen Proteins. Frepsrick W. Heyt and 
Harris H. Horxtns (J. Amer. Chem. Soc., 1920, 42, 1738—1743. 
Compare Heyl, A., 1919, i, 373).—The proteoses, the albumin, and 
the glutelin from ragweed pollen have been hydrolysed with 20% 
hydrochloric acid, and the various amino-acids, etc., estimated in 
the product by the Van Slyke process. Histidine is entirely absent 
from the proteoses and albumin. W. G. 
Some Constituents of Viburnum prunifolium. Freperick 
W. Heyt and Cartes Barxensus (J. Amer. Chem. Soc., 1920, 
42, 1744—1755).—The dried root bark of Viburnwm prunsfolium 
was examined by the usual methods. Amongst the various pro 
ducts were acetic and valeric acids in the free state, as complex 
esters soluble in water and as resinous esters insoluble in water. 
The resin insoluble in water contained a new phytosterol, m. p.- 
186—187°, [a], +115° (in chloroform), giving an acetate, m. Pp. 
223—224°. The fat from this resin contained formic, aceti¢, 
hexoic, octoic, myristic, palmitic, oleic, and linolic acids, but n0 
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valeric acid. A trace of an amorphous alkaloid was found in the 
alcoholic extract. W. G. 


Certain Physiological Actions of Osmium Tetroxide. 
Rup. SEELIGER (Ber. Deut. bot. Ges., 1920, 38, 176—184).—The 
wheat corn withstands for some hours, without being killed, 
relatively high concentrations of osmium tetroxide, although in 
lower concentrations this oxide retards germination, delays growth, 
and results in diminution of the magnitude of the organs of the 
young plant. The parenchymatous cells of the red beet are highly 
sensitive to the action of osmium tetroxide. ee A 


Ripening of Cereals. Hertnricu Liters (Biochem. Zeitsch. 
1920, 104, 30—81).—A new method is described of estimating 
acidity in organic extracts, the acid being titrated against both 
neutral-red and phenolphthalein in one and the same test liquid ; 
this method gives reproducible results. An improvement is intro- 
duced into Sérensen’s formol-titration method, the end-point being 
determined, not by means of azolitmin paper, but by titration in 
presence of neutral-red. 

These two methods have been applied to follow the alterations 
in acidity, formol-titratable nitrogen, and enzymic relations of 
barley, wheat, oats, and rye during the last stages of ripening and 
subsequent storage for two months. The first two magnitudes 
diminish during the ripening, and, to a less extent, during storage, 
the acid passing into organic combination and the formol-titratable 
substances undergoing condensation to more highly complex com- 
pounds. In most cases the enzymic properties become more marked 
as ripening proceeds, but in some instances a diminution, followed 
by an increase, occurs; the enzymic changes taking place in the 
ripening and resting corn are considered from different chemical, 
physical, and colloid-chemical points of view. T. H. P. 


Effect of various Soluble Salts and Lime on Evapora- 
tion, Capillary Rise, and Distribution of Water in some 
Agricultural Soils. M. I. Workorr (Soil Sci., 1920, 9, 409— 436). 
~—The salts used were ammonium, potassium, and magnesium sul- 
phates, sodium chloride, calcium nitrate, potassium phosphate, and 
calcium oxide, these being applied at the rate of approximately 2510 
kilos. per hectare to different types of soil. The results obtained 
varied considerably with the particular salt used and the soil to 
which it was applied. In general, soluble salts materially decrease 
the evaporation of soil moisture, there being apparently a direct 
relationship between the efficiency of the salts in this respect and the 
osmotic concentration of the soil solution in the surface 2°5 cm. of 
soil. The greater this osmotic concentration, the greater is the de 
pression of the evaporation. Of the salts studied, sodium chloride 
and calcium nitrate were most effective and potassium sulphate and 
phosphate least effective in checking the evaporation. In this 
respect calcium oxide was least effective in sea sand and sandy loam 
and most effective in clay loam. 

In two of the soils sodium chloride decreased the capillary rise, 
whilst calcium oxide in drab clay and potassium phosphate in a silt 


i. 804 ABSTRACTS OF CHEMICAL PAPERS. 


loam tended to increase the rise, ammonium sulphate showing no 
pronounced effect. 

In soils treated with sodium chloride, potassium phosphate or 
calcium oxide there was a pronounced tendency for an increase in 
the water content of the top 20 cm., and soil treated with 
potassium phosphate or calcium oxide contained more water even 
in the top inch than the untreated soil, although evaporation was 
decreased from the treated soil. W. G. 


Distribution of Titanium in Soils and Plants. Gritmann 
(J. Landw., 1920, 68, 107—124).—The estimation of titanium 
dioxide in soils may be carried out by a modification of Hille- 
brand’s method (“ Analysis of Silicate and Carbonate Rocks,” see 
this vol., ii, 449). Titanium dioxide is widespread in soils in pro 
portions varying from traces to 1%, the content generally lying 
between 0°3% and 0°6%. Of a number of plants examined, nearly 
all contain titanium, which occurs in largest proportion in the 
green parts of the plants. Plant ashes contain from traces to 0°27% 
of TiO,. T. H. P. 


Acid Clay and Acid Soil. Kivuer Kosayasni (J. Chem. Ind 
Japan, 1920, 28, 549—555).—Reviewing theories on the acidity of 
soil, the author attributes the acidity to the adsorptive properties 
of Japanese acid clay or like substances mixed with it. (Compare 
this vol., i, 704). K. K. 


The Importance of Liming Soils containing Humus. 
Sven OpkEn (Jnternat. Mitt. Bodenkunde, 9, 375—390; from 
Chem. Zentr., 1920, iii, 396).—The favourable influence of lime 
on soils containing humus depends primarily on the formation of 
utilisable calcium humates. In this manner, toxic acids are 
neutralised, and formation of acid is hindered by the calcium 
humate. In addition, the calcium salts displace adsorbed nutrient 
matter, thus rendering it available for the plant. A marked effect 
on irrigation is not observed, but the oxidative capacity of the 
humic salts is a powerful factor. H. W. 


Acidity of Mineral Acid Soils. 8S. Osvei and T. Usersuxi 
(Ber. Ohara Inst. landw. Forsch., 1916, 1, 27—52; from Chem. 
Zentr., 1920, iii, 395—-396).—When the bases of the soil are rapidly 
diminished by marked weathering, colloidal substances are formed 
which adsorb the bases; free acids are obtained when such soils 
are treated with solutions of salts. Since the soil contains alumina 
and other compounds, which are readily decomposed by hydro- 
chloric acid, but not by acetic acid, the filtrates from soils which 
have been treated with the former are rich in aluminium, whilst 
those obtained when potassium acetate is used contain but little 
of this metal. The differing intensities of the acidities of the 
filtrates thus obtained depend, in the first place, on the acid which 
has been liberated by the adsorption process in the soil. An acid 
soil must therefore be regarded as one which is incompletely 
saturated. with bases. H. W. 
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Organic Chemistry. 


Behaviour of Methane at High Temperatures Alone and 
in Contact with the other Constituents in Firedamp 
Explosions. H. Winter (Brennstoff-Chem., 1920, 1, 17—22).— 
In mixtures of pure methane and air containing from 5°0 to 9°2% 
of methane, the combustion occurs according to the equation 
CH,+ 20,=CO,+2H,O. In mixtures containing 92 to 14% 
of methane, the combustion of the methane is incomplete. In 
addition to carbon dioxide, water, and hydrogen, the residues con- 
tain carbon monoxide when the ratio of oxygen to methane is 
somewhat greater than, equal to, or less than,O,:CH,=2-0. When 
the concentration of oxygen becomes smaller, hydrogen appears in 
addition to carbon dioxide and monoxide, nitrogen and water. 
The explosion under these conditions is also accompanied by 
deposition of carbon within a small area. J. R. P. 


The Dehydrogenation of Alcohols by Catalytic Oxidation 
under Reduced Pressure. Cuartes Movureu and GeroRGES 
Mienonac (Compt. rend., 1920, 171, 652).—The method previously 
described (this vol., i, 283) is modified so that the alcohol vapour 
and oxygen are passed, at a reduced pressure of 20—40 mm., over 
the catalyst, finely divided silver, at 230—300°. Under these 
conditions, satisfactory results are obtained with the higher 
alcohols. W. G. 


The Reaction between Alcohols and Aqueous Solutions 
of Hydrochloric and Hydrobromic Acids. II. James F. 
Norris and Ropert 8S. MutuiKen (J. Amer. Chem. Soc., 1920, 42, 
2093—-2098).—In continuation of previous work (A., 1916, i, 461), 
it is shown that aqueous hydrobromic acid reacts with certain 
di- and tri-hydroxy-alcohols and certain cyclic alcohols. Hydro- 
chloric acid replaced the hydroxyl group in certain of the alcohols 
containing negative substituents, but its failure to act in other 
cases indicated that influences other than those of negative groups 
serve to activate the hydroxyl group. G 


Chloromethyl Carbonates : Systematic Chlorination of 
Methyl Carbonate. Anprfi Kina, D. Florentin, and E. Jacos 
(Ann. Chim., 1920, [ix], 14, 189—-214).—A more detailed account 
of work already published (this vol., i, 213). W. G. 


New Syntheses of a-Monoglycerides. Emit Fiscuer, Max 
BerGMANN, and Heinrich BArwinp (Ser., 1920, 58, [B}, 
1589—1605).—The general methods for the preparation of mono- 
and di-glycerides depend either on the action of glyceryl chloro- 
hydrins on the salts of fatty acids or on esterification of the fatty 
acid with the chlorohydrin, and subsequent exchange of the 
halogen atoms for the hydroxyl group. Neither process is suitable 
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for synthetic operations, since the former method is complicated 
by side reactions, and no guarantee is afforded of the simple re- 
placement of the halogen atom by the fatty radicle (compare 
Fischer, Bergmann, and Lipschitz, A., 1918, i, 172), whilst in the 
latter the halogen atom can, in general, be only replaced under 
conditions which readily occasion further change. As _ initial 
material in a new series of syntheses, the authors have therefore 
adopted “acetone glycerol,” which has been shown by Irvine, 
Macdonald, and Soutar (T., 1915, 107, 337) to be csopropylidene- 


OCH, : : 
glycerol, CMe, iy, ; this substance reacts readily with 
"Mes<0.CH-CH,-OH niggas oe J 
acid chlorides in the presence of quinoline, yielding products, from 
which the acetone residue is readily removed by mild treatment, 
thus giving undoubted a-monoglycerides. 
H 


Benzoylisopropylideneglycerol, CMe teton -OBz? large, 
2 


monoclinic crystals, a:b:c=1°0221:1:0°4661, B=108°56’, m. p. 
34°5°, b. p. 164—165°/9—10 mm., is readily obtained by the 
action of benzoyl chloride on an ice-cold mixture of isopropylidene- 
glycerol and quinoline, and is transformed by J /2-hydrochloric 
acid at 55—60° into a-monobenzoylglycerol, m. p. 36° (compare 
Krafft, A., 1904, i, 136), which is partly decomposed on distilla- 
tion, even in a high vacuum, into glycerol and dibenzoylglycerol ; 
it re-forms the ssopropylidene compound in good yield when 
treated with dry acetone containing 1% of hydrogen chloride, and 
with phenylcarbimide gives the corresponding diphenylurethane, 
small needles arranged in clusters, m. p. 135—136° (corr.). 
p-Nitrobenzoylisopropylideneglycerol, leaflets, m. p. 56°, and 
a-p-nitrobenzoylglycerol, pale yellow prisms, m. p. 107°, are 
similarly prepared ; the latter is converted by benzoyl chloride in 
the presence of chloroform and pyridine into By-dibenzoyl-a-p- 
nitrobenzoylglycerol, NO,°C,H,’CO-O-CH,°CH(OBz)-CH,°OBz, 
colourless, four-sided needles, m. p. 114° (corr.). 

Stearyl chloride, b. p. 164—166°/0°-5—1 mm., transforms 1so- 
propylideneglycerol into stearylisopropylideneglycerol, long, colour- 
less needles, m. p. 40-—41° after slight softening at 37°, which is 
converted by aqueous hydrochloric acid in the presence of ether 
into a-monostearin, which generally has m. p. 81—82°; a second 
modification, m. p. 75—76°, is obtained when the first form is 
melted and allowed to solidify or rapidly crystallised from ether. 
Laurylisopropylideneglycerol, pale yellow, mobile oil, has b. p. 
151—152°/0°2—0°3 mm., m. p. +8—9°, Di’ 0:9537, nj} 1°4454, 
whilst a-monolaurin forms small, unctuous leaflets, m. p. 62—63° 
(Krafft, Joc. cit., gives m. p. 59°, Griin and von Skopnik, A., 
1909, i, 874, 52°, and Thieme, A., 1912, i, 333, 58°9°). a-Mono- 
laurin is converted by phenylcarbimide into the diphenylurethane, 
small leaflets, which generally have m. p. 87—89°, but for which, 
on one occasion, the m. p. 92—94°, returning to the normal 
value after some weeks, was observed, and by stearyl chloride into 
a-lauryl-By-distearylglycerol, m. p. 49—50°, apparently identical 
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with the product described by Griin and Theimer (A., 1907, i, 464). 
Palmitylisopropylideneglycerol crystallises in thin, irregular 
leaflets, m. p. 34—35°, whilst a-monopalmitin resembles a-mono- 
stearin in forming two modifications, m. p. 78—79° and 72—73°, 
respectively, which are prepared in the same manner as the stearyl 
compounds. It is transformed by lauryl chloride in the presence 
of chloroform and pyridine into By-dilauryl-a-palmitylglycerol, 
small, slender needles, m. p. 47—48°, after slight softening at 45°, 
the melting point of the solidified material being the same as that 
of the original substance. H. W. 


Acetone Glycerol [isoPropylideneglycerol] and _ its 
Applicability to the Preparation of Pure a-Glycerides; A 
Compound of Phosphoric Acid and Glycol. Emm Fiscurr 
and Ernst Prauver (Ber., 1920, 58, [B], 1606—1621).—The 
present communication is devoted to a general survey of the possi- 
bility of using ¢sopropylideneglycerol in the syntheses of pure 
a-monoglycerides (compare preceding abstract). Further confirm- 
ation of the constitution assigned to the substance by Irvine, 
Macdonald, and Soutar (T., 1915, 107, 337) is found in that tri- 
methylene glycol does not condense with acetone under conditions 
which readily yield products with ethylene and propylene glycols 
and with glycerol a-chloro- and a-iodo-hydrin. The introduction 
of the dihydroxypropyl complex into other substances appears to 
be most readily effected by means of isopropylideneglycerol-a-iodo- 
hydrin ; the chlorine atom of the chlorohydrin is too firmly retained 
for this purpose. 

isoPropylideneglycerol is prepared in 77% yield by the treat- 
ment of anhydrous glycerol with dry acetone containing 1% of 
hydrogen chloride in the presence of anhydrous sodium sulphate 
at the ordinary temperature; the bulk of the acid is removed by 
agitation with lead carbonate, and the filtrate is fractionated in 
the presence of a little silver oxide; the substance has b. p. 82°5°/ 
11 mm., D? 10678, Di‘ 1°0721, nP 1:43509. 

isoPropylideneglycerol-a-chlorohydrin, b. p. 157°/767 mm., 
DY 1:109, DP? 1:1079, ni} 1°43750, is obtained from glycerol-a- 
chlorohydrin, b. p. 113°/10 mm. (which is conveniently prepared 
by the protracted boiling of epichlorohydrin with water); it is 
unaffected by aqueous acetone at 100°, and only slowly attacked 
by an excess of aqueous potassium hydroxide at 125° or by methyl- 
alcoholic ammonia at 100°. Protracted heating with sodium 
iodide and alcohol at 100° transforms it into glycerol-a-iodohydrin, 
m. p. 49—50°. ; 
isoPropylideneglycerol-a-todohydrin CMe, <0 9 Hs 

a . SO. OH CHAT’ 
79°/10 mm., D}* 1-652, Di 1-648, ni}* 150589, ni§* 150460, con- 
denses with ethyl sodiomalonate in ethyl-alcoholic solution to ethy? 
By-isopropylidenedioxy propylmalonate, 

ome, <0 ¢ Es 
“:\0-CH-CH,*CH(CO,Et)2’ 


b, p. 


hh2 
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colourless oil, b. p. 155—156°/10 mm. (the lead salt, broad needles 
or leaflets, +H,O, and the calcium salt, needles, +2°5H,O, of the 
corresponding acid, are described). 

isoPropylideneglycerol acetate, mobile oil, b. p. 84°/9 mm., 87°/ 
12 mm., D? 1°0771, ni 1-42911, is obtained in 83% yield by the 
action of acetic anhydride and pyridine on isopropylideneglycerol, 
and is converted by V/4-sulphuric acid at 45° into a-monoacetin, 
b. p. 103°/0°4 mm.; even at the lowest possible pressure, some 
slight decomposition occurs during distillation, and this increases 
rapidly in proportion as the pressure is raised. For synthetic 
purposes, it is therefore preferable to use the undistilled com- 
pound. (This observation makes it very probable that all the 
mono- and di-glycerides previously described, and purified by dis- 
tillation under a pressure of 10 mm. and more, are not homo- 
geneous.) a-Monoacetin reacts with p-nitrobenzoyl chloride in 
the presence of chloroform and pyridine to yield glyceryl By-di-p- 
nitrobenzoate a-acetate, microscopic, three-sided platelets, m. p. 
129—130° (corr.); attempts to eliminate the acetyl group by 
methyl-alcoholic ammonia, and thus to obtain af-di-p-nitrobenzoyl- 
glycerol, did not lead to the desired results, since total alcoholysis 
occurred. 

tsoPropylideneglycerol is converted by phosphoryl chloride and 
quinoline at —20° into By-isopropylidenedioxypropyl phosphate, 
oe oa which is isolated in the form of 
its barium salt, shining platelets (+ 3H,O); 3°64 parts of the 
anhydrous salt dissolve in 100 parts of water at 25°. The corre- 
sponding silver, lead, and mercury salts are described. The 
barium salt is transformed by sulphuric acid into a-glyceryl phos- 
phate, which is isolated as the readily soluble amorphous or 
sparingly soluble crystalline barium salt (the siver salt, colourless 
needles, is described). Diisopropylideneglycerol monophosphate is 
contained in the mother liquors obtained in the experiment just 
described, and is isolated as the readily soluble barium salt, 
C,,H,,0,,P,Ba (the corresponding lead, silver, and mercury salts 
are described); acetone is removed by treatment with dilute 
sulphuric acid, thereby yielding diglycerol monophosphate, 
[OH-CH,*CH(OH)-CH,:0],-PO-OH, which is obtained as the 
amorphous barium salt; the corresponding silver, lead, mercury, 
copper, and zinc salts are freely soluble in water. 

Ethylene glycol is transformed by phosphoryl chloride and 
pyridine at — 20° into B-chloroethyl phosphate, 

CH,Cl-CH,:0-PO(OH),, 

which is isolated as the barium salt, colourless needles (+ 3H,O); 
the corresponding si/ver salt, slender needles, and /ead salt, colour- 
less, amorphous precipitate, are described. H. W. 


Wandering of Acyl Groups in Glycerides. Emm Fiscuer 
(Ber., 1920, 58, [B], 1621—1633).—In previous syntheses of 
glycerides, it has generally been assumed that the acyl groups 
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retain their respective positions in the molecule when other sub- 
stituents, such as halogen atoms, are removed. The observations 
of Fischer, Bergmann, and Lipschitz on the migration of acyl 
groups during the partial hydrolysis of acylated phenolcarboxylic 
acids (A., 1918, i, 172) have, however, cast some doubt on the 
general validity of this assumption, and it is now shown that 
similar instances of migration are encountered with glycerides. The 
problem is investigated in the following manner. On the one hand, 
an a-monoacylglycerol, OA-CH,*CH(OH)-CH,°OH, is converted 
by an acid chloride, BCI, in the presence of pyridine or quinoline 
into the mixed triglyceride, OA*CH,*CH(OB)-CH,°OB; on the 
other hand, glycerol a-iodohydrin is transformed by BCI into the 
diacyl iodohydrin, CH,I-CH(OB)-CH.°OB, which would be 
expected to be converted into the diacyl derivative, 
OH:-CH,:*CH(OB)-CH,-OB, 

which, by treatment with ACI, should pass into the mixed tri- 
glyceride, OA:CH,*CH(OB):-CH,°OB, identical with that obtained 
by the first process. Actually, however, it is found that an 
isomeride of higher melting point and smaller solubility is pro- 
duced, so that a displacement of an acyl group must have occurred 
during one of the changes. It appears probable that the migra- 
tion of the acyl group from the B- to the a-position occurs at the 
stage of the elimination of iodine, and although at present it is 
impossible to give an exact account of the mechanism of the 
change, it is suggested “= an intermediate compound of the 
ne H,°0. C,H,°NO, 
YP NO,.C,H,-00-0-CH,CH--0> "SoH 
the di-p-nitrobenzoyl derivative) is produced. aa/-Diglycerides are 
obtained with such readiness from af-diacyl-y-iodohydrins that 
this constitutes their readiest method of preparation. A some- 
what similar series of actions has been effected by Griin and 
Schreyer (A., 1913, i, 159) with the corresponding chlorohydrins, 
but it is thus rendered highly probable that their “ aB-di- 
glycerides” are really ay-compounds. 

y-Todohydrin aB-di-p-nitrobenzoate, 

CH,I-CH(0-CO-C,H,*NO,)*CH,"0-CO-C,H,-NO,, 

pointed needles, m. p. 102—103°, is obtained by the interaction of 
p-nitrobenzoyl chloride and a-iodohydrin (alival) in the presence 
of chloroform and pyridine, and is converted by silver nitrite in 
boiling aqueous propyl-alcoholic solution or of silver acetate in 
the presence of warm glacial acetic acid into glycerol ay-di-p-nitro- 
benzoate, OH-CH(CH,:0-CO-C,H,*NO,),, thin, colourless, four- 
sided, rhombic leaflets, m. p. 136—137° (corr.). The latter is con- 
verted by acetic anhydride in the presence of dry pyridine at the 
ordinary temperature into the corresponding B-acetyl derivative, 
long, slender needles, m. p. 161° (corr.). 

y-lodohydrin af-distearate, small needles, m. p. 52—53°, is 
similarly converted successively into ay-distearin, colourless, broad 
needles or platelets, m. p. 78°5—79° (corr.), and glyceryl B-acetate 
ay-distearate, silky needles, m. p. 64°. Glyceryl a-acetate By- 
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distearate (from pure a-monoacetin and stearyl chloride in the 
presence of chloroform and quinoline) crystallises in needles, 
m. p. 59°. 

Glyceryl a-benzoate By-di-p-nitrobenzoate crystallises in long, 
colourless needles, m. p. 122—123° (corr.), whilst the isomeric 
glyceryl B-benzoate ay-di-p-nitrobenzoate, long, four-sided rods, 
has m. p. 152—152°5° (corr.). Similarly, glyceryl a-p-nitro- 
benzoate By-distearate forms slender, silky needles, m. p. 74°5°, 
and glyceryl B-p-nitrobenzoate ay-distearate crystallises in slender 
needles, m. p. 61°. -y-Zodohydrin aB-dibenzoate, long, colourless 
needles, has m. p. 56—57°. Di-iodohydrin p-nitrobenzoate, from 
p-nitrobenzoyl chloride and the di-iodohydrin (Jothion) in the 
presence of chloroform and pyridine, forms microscopic, four-sided 
prisms, m. p. 82—83° (corr.). H. W. 


Interaction of Ethylene and Selenium Monochloride. 
Harotp WIttrAm Bavusor, Cxuartes Staniey Greson, and WILLIAM 
Jackson Pore (T., 1920, 117, 1453—1456). 


The Influence of Electrolytic Dissociation on the Dis- 
tillation in Steam of the Volatile Fatty Acids. Josrpn 
Rettty and Witrrep J. Hicxrnpottom (Sci. Proc. Roy. Dubi. 
Soc., 1920, 16, 120—130).—When dilute solutions of volatile fatty 
acids are distilled, they show deviations in their distillation con- 
stants. These results cannot be explained on the basis of the 
possible occurrence of molecular complexes in the solution or of 
hydration of the solute. The deviations are probably due to 
electrolytic dissociation, since the deviation increases with the 
dilution, and is most marked with acids possessing a comparatively 
large dissociation constant. The authors have deduced a mathe- 
matical expression to represent this dissociation during distillation, 
and thus to correct the distillation constant. Applying this correc- 
tion, it is found that the distillation constant is practically 
_independent of the dilution. 

The addition of certain salts and acids increases the distillation 
constant of acetic acid, but the amount of increase is dependent 
on the nature of the salt added. The addition of a solution of 
copper sulphate containing 1 gram-mol. per litre to a dilute acetic 
acid solution causes a diminution in the distillation constant. 

W. G. 


Preparation of Ethylidene Diacetate. Socriri Carmique 
DES Usines pu RxoénE AncrT. GiLiiarRD, P. Monnet et CARTIER 
(D.R.-P. 322746; from Chem. Zentr., 1920, iv, 437).—Acetylene 
is treated with acetic acid and mercury salts in the presence of 
catalysing agents, the use of mercuric acetate and sulphuric esters 
being particularly cited. Acetylene is very rapidly absorbed in the 
presence of methylene sulphate at 40—65°, or of methyl sulphate 
at 70—80°, and the harmful effect of free mineral acids is avoided. 
Ethylidene diacetate, purified by fractional distillation in 4 
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vacuum after addition of sodium acetate, is obtained in almost 
theoretical yield. H. W. 


Anhydrides of the Higher Aliphatic Fatty Acids. III. 
D. Hotpe and H. Smerxus (Ber., 1920, 58, [B], 1889—1897).— 
The preparation and purification of the anhydrides of the higher 
fatty acids have been investigated, more particularly in connexion 
with their possible use as articles of food in place of the glyceride 
fats. The material employed was the mixture of fatty acids from 
linseed oil and commercial olein, which was purified by distillation 
under diminished pressure. Albitzky’s method of dehydration by 
means of acetic anhydride at 150—160° was adopted, and it was 
found that the proportion of anhydride recommended (5°5 times 
that theoretically necessary) is undoubtedly in excess of that 
actually required ; the crude anhydrides cannot be freed from acetic 
acid and excess of anhydride by treatment with steam, since they 
are thereby almost entirely converted into fatty acids, and the 
yields of anhydrides cannot be estimated by titration of the pro- 
ducts with V/10- or V/20-alcoholic alkali, since the anhydride is 
slowly converted into a mixture of the ethyl ester and sodium salt 
of the fatty acid. Attempts to separate the anhydrides from the 
fatty acids by means of alcohol were not successful, since, although 
the fatty acids from linseed oil, for example, are completely soluble 
in 72% alcohol (by volume), whilst the anhydrides are almost 
insoluble, the solubility of the latter is considerably affected by the 
presence of the former, possibly also by the formation of ethyl 
esters. With stronger alcohol, the solubility of the anhydrides in 
the presence of the fatty acids is uniformly greatly increased. 
Distillation under diminished pressure is unsuitable for the separ- 
ation of oleic anhydride and oleic acid, since the former is decom- 
posed during the process; as this has also been shown to be the 
case with palmitic acid, it appears to be true generally for the 
higher fatty acids and their anhydrides. The only satisfactory 
method appears to consist in treating the mixtures with solid 
sodium carbonate or with aqueous solutions of the latter. 


H. W. 


Anhydrides of the Higher Aliphatic Fatty Acids. IV. 
D. Hotpe and Ipa Tackxe (Ber., 1920, 58, [B], 1898—1907. 
Compare preceding abstract)—Further experiments on the pre- 
paration and properties of the mixtures of fatty anhydrides, 
obtained by the action of acetic anhydride on the fatty acids of 
linseed and rapeseed oil and on oleic acid, are described, particu- 
larly with a view to the possibility of their substitution for fats as 
foods. The proportion of acetic anhydride can be reduced to 3°5 
times that theoretically necessary without reducing the yield below 
83°5% (possibly this proportion can be still further reduced and 
the dehydration performed under ordinary pressure). Excess of 
the reagents is removed by distillation under diminished pressure, 
and further purification of the anhydrides is effected by treatment 
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with powdered sodium carbonate or aqueous sodium carbonate 
solution (5%). The purity of the products is conveniently 
examined by determination of the molecular weight in benzene 
solution. The mixtures of anhydrides have generally a somewhat 
higher melting point than the fatty acids from which they are 
derived, and, at the ordinary temperature, are semi-solid and some- 
times partly crystalline. The viscosity and volatility is about the 
same as those of the corresponding glycerides, which they also closely 
resemble in refractive index. They are decomposed by 1/10 or 
more dilute alcoholic alkali hydroxide solution into almost exactly 
equivalent amounts of alkali salt and ethyl ester of the fatty acids, 
but the so-called saponification number can be estimated accurately 
with W/2-alcoholic potassium hydroxide. Mixed anhydrides of 
the fatty acid and acetic acid are not present in the products. 
H. W. 


The Alkali Lactates as Substitutes for Glycerol [Per- 
and Perka-glycerin]. Cart Nevuserc and Esa RgInFurTH 
(Ber., 1920, 53, [B], 1783—1791).—Apart from its use in the pro- 
duction of explosives, glycerol is extensively applied technically to 
the production of plastic masses, as a lubricant, as a solvent for 
heating baths, for the preservation of anatomical preparations and 
surgical instruments, and for pharmaceutical purposes. Its many- 
sided applicability depends mainly on its viscosity, hygroscopicity, 
and neutral character. The shortage of natural sources of glycerol 
experienced by the Central Powers during the war has directed 
attention to possible substitutes, which have been found in aqueous 
solutions of the sodium and potassium salts of fermentation lactic 
acid (per- and perka-glycerin respectively). As generally prepared, 
both salts consist of colourless, viscous substances with a not un- 
pleasant saline taste, which are stable at elevated temperatures, 
and pronouncedly hygroscopic. They only crystallise when in a 
very highly purified condition, and readily yield strongly super- 
saturated solutions, which are miscible in all proportions with 
water and alcohol. They are not poisonous, and do not irritate 
the membranes. They have this economic advantage over glycerol, 
that their preparation permits a much better utilisation of the 
initial material (sugar, etc.), since this can be so fermented as to 
yield 95% and more lactic acid, whilst, on the technical scale, it 
only gives one-fifth to one-fourth of its weight of glycerol ; further, 
for many purposes, the glycerol substitutes can be used in more 
dilute solution than glycerol itself. An extended account is given 
of the application of the substitutes in the armies and navies of 
the Central Powers, and of their use for medical and cosmetic 
purposes, for details of which the original paper must be consulted ; 
in general, however, it may be stated that they well fulfil all the 
non-explosive purposes to which glycerol is usually applied. 

It has been observed during the industrial preparation of sodium 
and potassium lactates that these salts can be crystallised from 
highly concentrated aqueous solutions, but the solid preparations 
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do not give uniform results on analysis, since the fermentation acid 
is a mixture of racemic and optically active lactic acids. 

Tables and graphs are given showing the densities of aqueous 
solutions of “per- and perka-glycerin” at 15°, the freezing point 
of solutions of “ perglycerin” at differing concentrations, the com- 
parative freezing points of solutions of “ perglycerin” and glycerol 
of similar molecular concentrations, the boiling points of solutions 
of “perglycerin,” the comparative hygroscopicity of solutions of 
“perglycerin” and glycerol at 25°, and the viscosity of “ per- 
glycerin.” H. W. 


The Methodical Degradation of Saturated Dibasic 
Acids of High Molecular Weight. Marcez Gopcnor 
(Compt. rend., 1920, 171, 797-—799).—The method used by Bouvet 
and by Barbier and Locquin (A., 1913, i, 700) for the conversion 
of saturated bibasic acids into corresponding acids containing two 
atoms less of carbon is found to be applicable to the higher acids 
in the series. 

Thus, ethyl suberate yields with magnesium phenyl bromide 
aa00-tetraphenyloctane-ad-diol, m. p. 112—113°. which, when 
dehydrated, gives aa06-tetraphenylocta-A*-diene, 

CPh,:CH-[CH,|,*-CH:CPhg, 
m. p. 92—93°, and this, on oxidation, gives adipic acid. 

In a similar manner, ethyl azelate gives, in turn, aau-tetra- 
phenylnonane-a-diol, m. p. 136°, aau-tetraphenylnona-A«-diene, 
b. p. 310°/20 mm., D® 1-047, and pimelic acid, whilst ethyl sebacate 
gives aaxx-tetraphenyldecane-ax-diol, m. p. 131—132°, aaxx-tetra- 
phenyldeca-A**-diene, m. p. 107°, and suberic acid. W. G. 


The Isomeric Forms of Mesityloxidoxalic Acid and 
its Esters. W. Dieckmann (Ber., 1920, 53, [B], 1772—1782).— 
The a- and B-forms of mesityloxidoxalic acid and its esters have 
generally been regarded as typical cases of keto-enolic desmotropy 
(compare Claisen, A., 1896, 1, 557; Dimroth, A., 1907, i, 663; 
Michael and Hibbert, A., 1907, i, 1010; 1908, i, 28; Michael and 
Murphy, A., 1908, i, 949; K. H. Meyer, A., 1911, i, 865). The 
a-compounds are, beyond doubt, enolic forms, but, on the other 
hand, the conception of the B-compounds as ketones is no longer 
tenable. The behaviour of oxalyl derivatives of the type 

R:-CO-CH,°CO-CO,R 
is generally in accordance with Claisen’s rule that the tendency 
towards enolisation and the enol content of the equilibrium mix- 
ture increase with increasing acidity of the acyl groups; with 
mesityloxidoxalic esters, however, the equilibrium mixture contains 
only a small percentage of the enolic form, and, further, the 
a-ester, when distilled, passes mainly into the neutral B-ester. It 
is likewise remarkable that, whereas the enolic forms of aceto- 
phenoneoxalic acid and propionylpyruvic acid cam be crystal- 
lised unchanged from boiling water, a-mesityloxidoxalic acid passes 
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completely into the B-acid when treated in this manner. Similar 
anomalies are exhibited by a-mesityloxidoxalic acid with respect 
to its rate of transformation in alcoholic solution ; with substances 
of the type R-CO-CH,°CO-R’, equilibrium is generally established 
at 25° in the absence of catalysts within a day, and the rate of 
transformation is very greatly catalysed by alkaline agents, and to 
a very much smaller extent by acids; with a-mesityloxidoxalic ester, 
the change proceeds so slowly at the atmospheric temperature that 
equilibrium is only attained after several months, the velocity of 
transformation is catalytically influenced to an unusually small 
degree by alkaline agents, but very markedly by acids, even at 
very small concentrations. It therefore appears that the a- and 


B-forms cannot be regarded as keto-enolic desmotropes, and their 
isomerism is attri- 
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co CO buted to the con- 
SN i% version of the 
HC CH _» H,OC CH aforms by ring 


hydro - y - pyrone 
HO 0 derivatives, accord- 
ing to the annexed 
scheme. This conception is in harmony with the observed equil- 
ibrium relationships and rates of transformation, and generally 
interprets the chemical behaviour of the B-forms better than does 
the ketonic formula. It thus explains Claisen’s observation that the 
aniline salt of the B-acid, in contrast to that of the a-acid, does not 
pass into the anil in hot alcoholic solution, and the fact that 
whereas a-mesityloxidoxalic acid and its esters are readily con- 
verted by phenylhydrazine into phenylpyrazole derivatives, the 
B-acid and its esters yield normal phenylhydrazones, which do not 
pass into pyrazoles, even after protracted warming with glacial 
acetic acid. The physical properties of the B-forms are shown to 
be in harmony with the dihydropyrone formula. It is remarkable 
that Claisen, in his preliminary note on these compounds (Ber., 
1891, 24, 115), considered that the 8-varieties are dihydropyrone 
derivatives, but that this conception is abandoned in the subse- 
quent fuller account (/oc. cit.) in favour of the ketonic structure. 
Methyl a-mesityloxidoxalate is converted by phenylhydrazine in 
glacial acetic acid solution into methyl 1-phenyl-5-A--iso- 
butenylpyrazole-B-carboxylate, #5 CONE es , colourless 
crystals, m. p. 108°, which is hydrolysed by alkali to the corre- 
sponding acid, colourless needles, m. p. 167° (which is also obtained 
from the a-acid and phenylhydrazine in acetic or hydrochloric acid 
solution); the methyl ester of the 8-compound gives the phenyl- 
hydrazone of methyl 2:2-dimethyl-2:3-dihydro-y-pyrone-6-carb- 
oxylate, intensely yellow crystals, m. p. 163°. H. W. 
Organic Salts of Iron. II. Ferric Citrates and 
Ammoniacal Ferric Citrates. E. Betton: (Gazzetta, 1920, 
50, ii, 159—212. Compare A., 1909, i, 283).—The author dis- 
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cusses the literature, dealing, first, with complex organic cations 
and anions containing iron, and, secondly, with the chemistry of 
the ferric and ammoniacal ferric citrates. All the hypotheses 
which have been advanced to explain the structure of ammoniacal 
citrates of iron are based on the existence of normal ferric citrate, 
C,;H;O0,Fe, which has been assumed from the results of old, insecure 
analyses. The chemical behaviour of ferric citrate renders it prob- 
able that the iron is present as a complex cation, and the con- 
cordant results of analyses of different preparations of the citrate 
lead to the formula [Fe,(C,;H;0;).(OH).|}C,;H;0;,8H,O. The 
citrate represents, indeed, a dicitratoferric citrate, in which there 


appears a new term of the series of univalent cations, Ex (OH) | 
8 2 


where X indicates a univalent acid radicle. The base, 
[Fe,(C,H,0;).(OH).]OH, 
of the citrate forms also a platinichloride, the existence of which 
confirms the fact that only one-seventh of the combined citric acid 
of the citrate is ionisable. The structure of the citratoferric ion 
must be analogous to that established in the case of ferric formate 
(Joc. cit.), and confirmed by Weinland and Gussmann (A., 1909, 
i, 872; 1910, i, 296, 457, 537) and Herz (A., 1899, i, 416) for ferric 
and chromiferric acetates, and is shown in the annexed formula. 
This complex ion 
CH,—-00-0._ inal a from those of 
fl e° other organic iron 
C(OH)-00°0 salts in ' that the 
0-CO-CH, central iron atom is 
(OH, ),Fe” united to two citric 
* \o-C0-CH radicles, which are 
2 : 
held in the complex 
>Fe-OH by both a principal 
- and a _ secondary 
valency. Ferric 
citrate must hence be 
regarded as an internal complex salt (compare Ley, A., 1905, 
i, 175), analogous to the cuprous compound of glycine (Bruni and 
Fornara, A., 1904, i, 855), to the cobaltous compounds of dimethyl- 
glyoxime (Tschugaev, A., 1906, i, 984), and to the compounds 
recently described by Werner and Matissen (A., 1918, i, 379). 
The chromic compound corresponding with this ferric compound has 
also been obtained. 

As regards the red ammoniacal ferric citrate, obtained by addi- 
tion of ammonia to a solution of the dicitratotriferric citrate, it is 
found that four molecules of any alkali are absorbed by the 
dicitratotriferric cation without disturbance of the equilibrium 
permitting of the existence of this complex; further addition of 
an energetic alkali destroys the complex, but excess of ammonia 
does not affect the new complex. The composition of the 
ammoniacal product, the fact that 2H,O is eliminated only at 
120°, and its chemical properties, indicate that it is diaquodiferryl- 
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citratotetramminoferric citrate. With only 2 mols. of ammonia, 
ferric citrate forms diaquocitratoferrylcitratodiammino-oldiferric 
citrate. With both these ammoniacal ferric citrates, only one- 
seventh of the combined citric acid is ionisable, and the correspond- 
ing platinichlorides have been obtained. The tetrammino-citrate 
(1 mol.), like other ferric salts, is able to dissolve excess of ferric 
hydroxide (up to 6°66 mols.); the solutions thus obtained may be 
concentrated without undergoing change, and then yield scaly 
products, which increase in brittleness and opacity as the per- 
centage of dissolved hydroxide increases. 

The interaction in the hot of 2 mols. of ferric hydroxide and 
3 mols. of citric acid yields tricitratodiferric acid, 

iF e2(C.H,0,)3]H,, ow ; 
and treatment of this with 3 mols. of ammonia gives the tri- 
ammonium ferricitrate, [Fe.(C;H,O;),|(NH,),;H;, which is the green 
ammoniacal ferric citrate used pharmaceutically. The mono- 
ammonium and diammonium salts were also prepared. 

Diaquodicitratodioltriferric citrate, 

[Fe,(C,H;0;).(OH).(OH,).]}C;H;0;,6H,0, 
forms a reddish-yellow precipitate, and the platinichloride, 
[Fe;(C,H;0;).(OH).]$PtCl,,5H,0, 
a reddish-brown, crystalline powder. 
Diaquodicitratodioltrichromic citrate, 
[Cr3(C,H;0,).(OH),]}Cg-H;0;,,6H.0, 
forms blue scales with a violet reflexion, and the platinichloride, 
[Cr.(Cg,H,;O0,7).(OH).|]4PtCl,,5H,O, a violet, crystalline powder. 
Diaquodiferrylcitratotetramminoferric citrate, 
{Fe[C,H,(Fe0)0,(N Hy)o]o(OH»)2} }C;H;07,2H,0, 
forms garnet-red scales, and the corresponding platinichloride, 
{Fe[C,H,(Fe0)O,(NH,).].(OH2).}$PtCl,,3H,O, a reddish-brown, 
microcrystalline powder. 
Diaquocitratoferrylcitrato-oldiamminodiferric citrate, 
[C,H,;0,-Fe(OH)] - 
{ FefogeHe0)0, NH) HM } 40.8, Oy 280, 
forms large, reddish-brown scales, and the platinichloride a reddish- 
brown, microcrystalline powder. 

Tricitratodiferric acid, [Fe,(C,H,O;),|H,, forms yellowish-brown 
scales, and trisodium and triammonium tricitratodiferriates, 
| Fe.(C,H,O,).|(NH,),H3, green scales. 

Diammonium tricitratodiferriate, [Fe(CgH,O;)3|(NH,)oHy, 3 
yellowish-green, and the monoammonium compound, 

[Fe.(C,H;0;)3])(NH,)H;, 
yellow ; both are highly hygroscopic. T. H. P. 


Aldol Condensation and Formation of Resin by the 
Action of Dilute Alkalis on Acetaldehyde. Harrap 
Hammarsten (Annalen, 1920, 421, 293—315).—In a previous 
paper (this vol., i, 710), the Cannizzaro reaction with acetaldehyde 
has been discussed, and the present communication deals mainly 
with the simultaneous formation of aldols and resin. The 
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materials which have been examined are acetaldehyde and acet- 
aldol, acetone, and dimethylacetonylcarbinol, OH-CMe,*CH.*COMe, 
whilst the bases are the hydroxides of potassium, lead, and barium 
at 0°, 18°, and 50°. The estimation of acetaldehyde in the presence 
of aldol cannot be accurately performed by simple distillation of 
the mixtures, since the latter is sensibly decomposed before the 
former is quantitatively volatilised. A convenient method consists 
in drawing a rapid stream of purified air through the mixture at 
25—30°/25—30 mm.; acetaldehyde is thereby volatilised, and is 
absorbed by a measured volume of W/5-iodine solution in the 
presence of V/1-potassium hydroxide, the excess of iodine being 
subsequently titrated with V/10-thiosulphate. A molecule of acet- 
aldehyde reacts with four atoms of iodine apparently in accord- 
ance with the equation 2Me-CHO + 8I + 3KOH = 2CHI,+ 
H-CO.K + MeOH +2KI+2H.O. Acetaldehyde and aldol cannot 
be sufficiently sharply separated by extraction with ether, the 
respective partition coefficients between ether and water being 
4:15 and 0°66. The aldols cannot be estimated titrimetrically or 
colorimetrically, and they are therefore determined by first remov- 
ing the bulk of the resin by filtration of the solution, and then by 
exhaustive extraction with ether. The ethereal solution is dried, 
the solvent is removed at a low temperature, and the residue is 
weighed after being exposed to the action of phosphoric oxide at 
atmospheric pressure during twenty-four hours. The aldols are 
subsequently volatilised at 120°/10 mm., and any residual resin 
is weighed. The possibility of applying the magenta-sulphurous 
acid colorimetric method to the estimation of aldols has been 
examined, and it is found that freshly distilled acetaldol gives a 
coloration about 0°65 times as intense as that of an equivalent 
amount of acetaldehyde; the higher aldols, however, do not give 
a coloration. 

The results are given in a series of tables, for which the original 
paper must be consulted. It is shown that the chief reaction 
between dilute acetaldehyde and alkalis consists in the formation 
of aldols, and that this occurs with hydroxyl-ion concentrations, 
which are as low as 2°5 x 10-6 gram-ion per litre. The aldols are 
not utilised in subsequent reactions, such as formation of resin, 
even when the temperature is raised and the time of contact pro- 
longed. Acetaldol is the primary condensation product, but it 
rapidlv passes for the greater part into higher aldols. of which 
OH-CHMe-[CH.-CH(0OH)].-CH.*CHO has been identified. Under 
the conditions adopted, less than 40% of aldols has never been 
obtained from 0°5N-acetaldehyde solution. It appears, therefore, 
that the more complex aldols cannot yield aldehyde resin, which 
is, however, produced from acetaldol. 

The Cannizzaro reaction occurs far less rapidly than the aldol 
condensation, but appears to be relatively more noticeable with 
more concentrated than with dilute solutions of potassium hydr- 
oxide; with barium hydroxide, the influence of concentration is 
less marked. Lead hydroxide is peculiar, since it induces neither 
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Cannizzaro’s reaction nor resin formation, although production of 
aldol is fairly rapid. Temperature appears to have about the 
same catalysing action on all the changes, and the final equilibrium 
is therefore independent of this factor. 

The constitution of aldehyde resin has been further investigated ; 
for this purpose, aqueous solutions of acetaldehyde (21) are allowed 
to remain for five to six days with an equal volume of aqueous 
potassium hydroxide solution (10%) at the ordinary temperature. 
The solution is exactly neutralised with hydrochloric acid, whereby 
the ordinary red resin, m. p. about 120° (decomp.) after soften- 
ing from 96°, is precipitated, which is identical with the a and 
B-aldehyde-resin described by Ekecrantz (A., 1912, i, 788). 
Further addition of a large volume of concentrated hydrochloric 
acid to the filtrate causes the separation of a very pale straw- 
yellow resin, which has m. p. 120—130° after softening at 105°, 
and commences to decompose above 200°. It appears to be a 
definite substance containing 66-13—66°73% C and 7°45—7°68% H, 
mol. wt. 396—412. The yellow resin appears to be first formed, 
since aldehyde solutions are initially coloured yellow by alkali and 
then clouded by the formation of a yellow precipitate, which 
darkens in colour as it increases in amount. It is uncertain 
whether the red resin is formed independently or through the 
yellow variety, but the former hypothesis is the more probable, 
since an alkaline solution of the yellow resin does not become turbid 
when preserved. The formation of aldehyde resin is not to be 
tegarded as the final stage in the condensation of acetaldehyde; 
in solutions of the latter, the formation of acetate, ethyl alcohol, 
aldols, yellow and red resin, proceeds simultaneously. 

Preliminary experiments with acetone indicate that, under the 
conditions adopted, an equilibrium is rapidly obtained between 
acetone and its condensation products in which not more than 
14% of the former (at its boiling point) has undergone change. 
Complementary investigations with diacetone alcohol prove that 
this is a true equilibrium, and that this ketol is the main con 
densation product. H. W. 


Process for the Purification of Acetone. J. Ducravux 
and A. LanzenBerG (Bull. Soc. chim., 1920, [iv], 27, 779—782). 
—The process is based on the fact that acetone forms with carbon 
disulphide a mixture with a minimum boiling point of 39°. To 
the acetone, 1:7 times its volume of carbon disulphide is added, 
and the mixture is distilled, all that passes over between 38° and 
40° being collected in three fractions. From these three fractions 
the acetone is extracted by water, and the aqueous extracts are 
distilled, the fraction boiling at 56°1—56-3° being collected. 
Methyl alcohol also forms a mixture with carbon disulphide which 
has b. p. 37°5°, and if this alcohol is present as an impurity in 
the acetone, the above process must be modified. The minimum 
b. p. distillate is left over potassium carbonate for some time before 
extraction with water, and copper sulphate is added to the aqueous 
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extract before its fractionation. In this way, most of the methyl 
alcohol is removed. W. G. 


Researches on Residual Affinity and Co-ordination. II. 
Acetylacetones of Selenium and Tellurium. Guitzerr T. 
Morcan and Harry Dvucatp Keitn Drew (T., 1920, 117, 
1456—1465). 


Preparation of Dihydroxyacetoxime. C. H. BorHRrincEer 
Sonn (D.R.-P. 322845; from Chem. Zentr., 1920, iv, 437).— 
B-Nitropropylene glycol or one of its salts is treated with reducing 
agents in the presence of basic substances, such as the hydroxides 
of the alkalis or alkaline earths. Dihydroxyacetoxime, 

OH-N:C(CH,:OH),, 
is almost quantitatively convertible into glycerol. H. W. 


Constitution of Levoglucosan. Amé Picret and Marc 
CramMeR (Helv. Chim. Acta, 1920, 8, 640—644).—Lzevoglucosan, 
obtained by Tanret (A., 1894, i, 564) and by Vongerichten and 
Miiller (A., 1906, i, 198) by hydrolysing certain glucosides, by 
Pictet and Sarasin (A., 1918, i, 59) by distilling cellulose or starch 
under reduced pressure, and by Karrer (this vol., i, 370) by dis- 
tilling 6-glucose in a vacuum, reacts with excess of acetyl chloride, 
giving §8-acetochloroglucose (compare Skraup and Kremann, A., 
1901, i, 506). When heated on a water-bath with neutral or 
faintly alkaline permanganate solution, levoglucosan yields a 
syrupy compound, which does not reduce Fehling’s solution, is 

neutral to litmus, reacts 


coO——CO OH-CH-—CH-OH with phenylhydrazine, giving 
Ler ne aw | the diphenylhydrazone, 
re a ws i Fa C,sH,,0,N,, m. p. 154— 
O-CH,-CH:OH O°CH,°CH-OH 155°, yields a basic, crystal- 

(I.) (II.) line compound when treated 


with o-phenylenediamine, 
and is converted into a crystalline acetate by acetic anhydride. 
Formula I is attributed to this oxidation product and formula IT 
to levoglucosan itself. T. H. P. 


Configuration of a- and f8-Glucoses. Ami Picter (Helv. 
Chim. Acta, 1920, 3, 649—652).—That, of the two formule for 
d-glucose, namely, 


fy 


VU j 
OH OH H | OH | H OH H | OF 
| 1 I : I ! | 
—$—o—¢—v—0-cH,-0n *4 '|—¢—¢—o—-c—0-CH, 0H 
| | ! | | | 
H H OHH H OHH OHHH 
.) (IL.) 


(I) represents the a- and (II) the f-modification, is indicated by 
the following observations: (1) Tanret (A., 1895, i, 490) found 
that, at 110°, a-glucose is slowly converted into the B-form; since 
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similar atoms or groups of atoms tend to repel one another, this 
transformation is more probably from (I) to (II) than from (II) 
to (I). (2) Béeseken (A., 1913, i, 1147) found that, in order that 
an alcohol may increase the electrical conductivity of boric acid 
solutions, it must possess at least two hydroxyl groups attached to 
two neighbouring carbon atoms and situate in the same plane and 
on the same side of the carbon atom chain; as a-glucose exhibits 
this property, it should have formula (I). 

The accuracy of these indications is proved as follows by the 
author, the only assumption made being that the hydroxyls of 
glucose are able to react one with another, with loss of the elements 
of a molecule of water, only when such hydroxyls occur on the same 
side of the plane formed by the hydrofuran nucleus. With 
a-glucose there corresponds an anhydride, glucosan (compare Pictet 
and Castan, this vol., i, 594), which, having lost the hydroxyl 
groups attached to the first and second carbon atoms, possesses the 
grouping of an ethylene oxide, and can thus only have the structure 
(III). Lzevoglucosan (preceding abstract), the anhydride of 
B-glucose, does not contain the primary alcoholic group of glucose, 
and corresponds with the configuration (IV). It is hence evident 
that a- and f#-glucoses correspond, respectively, with formule I 


- , 0 | 
- H OHH O8 


O H — ! 
—C—C———-C—C—-0H, 


“N ! I 
—C—c—CU—-C—U-CH, 0H ae 


! ! 
HH OHH H Se... 
(III.) (IV.) 
and II. The two anhydrides, differing so greatly in structure, are 
best termed, for the present, glucosan and levoglucosan, and not, 
as suggested by Vongerichten and Miiller (Joc. cit.) and others, 
a- and 8-glucosans. T. H. P. 


The Influence of Different Substances on the De- 
composition of Monoses by an Alkali and on the Inversion 
of Cane Sugar by Hydrochloric Acid. H. I. Warrerman and 
J. Groor (Proc. K. Akad. Wetensch. Amsterdam, 1920, 28, 
149—161).—A study of the influence of o-phthalic acid, a- and 
B-naphthoic acids, cinnamic acid, o-coumaric acid, 1:2- and 2:3- 
hydroxynaphthoic acids, Schiffer salt, G-salt, and sodium phenol- 
p-sulphonate, respectively, on the decomposition of dextrose by 
alkali, and of the influence of 1:2- and 2:3-hydroxynaphthoic 
acids, cinnamic acid, o-coumaric acid, o-phthalic acid, a- and 
B-naphthol, and a-naphthoic acid, respectively, on the inversion of 
sucrose by hydrochloric acid. W. G. 


Polysaccharides. I. Methylation of Starch. P. Karrer 
(Helv. Chim. Acta, 1920, 3, 620—625).—The author has succeeded 
in methylating starch by treating it with methyl iodide and silver 
oxide in water, or with methyl sulphate and baryta water, etc. In 
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this way, three preparations have been obtained containing 1, 
about 1:5, and 2 methoxyl groups, respectively, per C;H,,O;. The 
first is readily soluble only in cold water, the second dissolves also 
to some extent in alcohol, and the third is readily soluble in water, 
alcohol, or chloroform. Fehling’s solution is not reduced by any 
of these compounds or by the mother liquors from which they are 
obtained. With iodine they give, respectively, reddish-violet, 
brownish-yellow, and almost imperceptibly yellow colorations. 
Preliminary molecular-weight determinations of the third pre- 
paration indicate the value 1000—2000. 

The author considers that the crystalloid starch can be broken 
down into molecules only when soluble derivatives are prepared, 
the process of dissolution effecting the depolymerisation. His view 
of the highly polymeric polysaccharides is to some extent similar 
to that of Hess and Wittelsbach (this vol., i, 532), but it should 
be unnecessary to employ a new name like “celluxose” to 
designate the true cellulose or starch molecule, such molecule 
differing from cellulose or starch only as a molecule does from a 
erystal (this vol., i, 370). ae My Be 


ignin and Reactions of Lignin. II. Prrer Krason (Ber., 
1920, 58, [B], 1862—-1863. Compare this vol., i, 148, 474).—The 
author has previously described the isolation of the naphthylamine 
S0,-O i , 
. 
salt, CH,R-CH <cH:NE-C,,H,’ from the lignin of the pine, and 


has now obtained similar compounds from fir, birch, beech, oak, 
linden, alder, and aspen, the composition of which, as indicated by 
estimation of nitrogen and sulphur, is practically the same in every 
case. Although the lignin of these different varieties is certainly 
not identical, it therefore appears that it invariably belongs to the 
same type. The lignin of herbaceous plants likewise yields yellow, 
eyclic arylammonium salts, but their composition differs consider- 
ably from that of those obtained from trees. H. W. 


Constitution of Pine Lignin. Prrer Kuason (Ber., 1920, 
53, [B], 1864—1873).—The portion of lignin which contains an 
acraldehyde group, and in the form of its sulphonic acid yields 
cyclic arylammonium salts, is termed acraldehyde lignin or 
a-lignin ; it is identical with the constituent that yields the calcium 
lignosulphonate precipitable by calcium chloride. The second 
lignin present in wood, the calcium sulphonate of which is not 
precipitable by calcium chloride, and does not give a cyclic salt, 
but contains a carboxyl group, is named carboxylignin or §-lignin. 

The formula C,,H,,0, is deduced for a-lignin in the following 
manner. The author’s analyses of calcium lignosulphonate give 
results in agreement with the formula C, )H,,0,.8,Ca [and thus 
harmonising with Hénig and Spitzer’s analyses (A., 1918, i, 375) 
of the barium and calcium salts]; the lignin residue contained in 
the salt must thus have the composition Cj)H,O, or Cs pH.O,, 
and since it is known that an acetyl group is removed from lignin 
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during treatment with the sulphite liquor, the original a-lignin 
must have the composition C,,H,.O;, and this deduction is in 
harmony with the analyses of the cyclic naphthylamine salt. 
Lignin contains two methoxyl groups and one hydroxyl radicle, 
as is shown by methylation with methyl sulphate, but the latter 
is acetylated in a-lignin. The general behaviour of a-lignin is 
shown to be compatible with the conception of it as a flavone 
derivative, and the following formula is therefore suggested for it: 
0-0-0608 C-CH:CH°CHO 

C.As<C.00-C(OMe)-G(0Ac):C(OMe)CH 

For f-lignin, the formula C,,H,,0, is deduced from the results 
of estimation of the ratio of a- to B-lignin in wood, of the proximate 
analysis of wood, and the composition of a-lignin. It can be con- 
verted into a calcium lignosulphonate, which contains the same 
number of atoms of calcium as of sulphur, and in which, therefore, 
a carboxyl group is present (presumably the group CHR:CH-CHO 
of a-lignin appears as CHR:CH-CO,H in £-lignin). In the wood 
itself, the f-lignin is probably attached to a cellulose residue, and 
the compound is to be regarded as a direct product of assimilation, 
19CH,O =C,,H,,0,+ 10H,O, rather than as a secondary compound 
produced from pre-formed cellulose (a-lignin is probably similar in 
its origin, 22CH,O =C,.H,.0,+ 11H,O + 20,). 

The quantitative separation of a- and #-lignin can be effected 
by means of 8-naphthylamine hydrochloride. The application of 
this process, combined with the proximate analysis of pine wood 
by 70% sulphuric acid, indicates in it the presence of carbohydrates 
(68%), lignin (30%), and other substances (2%), 63% of the lignin 
being present as the a-variety and 37% as the B-form. The fact 
that the two types of lignin are present in the very approximate 
molecular ratio 2:1 suggests that in all probability these sub- 
stances are present in wood as a combination, of which the carboxyl 
group is further attached to the cellulose molecule; this mode of 


occurrence would thus present complete analogy with the tannins. 
H. W. 


The Alkylamines as Solvents. Howarp McKee Exsry 
(J. Amer. Chem. Soc., 1920, 42, 2080—2085).—The amines 
examined were mono-, di-, and tri-methylamines, ethylamine, 
propylamine, and isopropylamine in comparison with liquid 
ammonia. These amines were found to be fair solvents for many 
of the inorganic salts examined at the ordinary temperature. The 
solubilities have, however, high temperature-coefficients, and at 
the boiling point of liquid ammonia very few salts are perceptibly 
soluble in any of the amines. W. 


Diethylenetriamine and Triethylenetetramine. Rosert 
Georce Farcuer (T., 1920, 117, 1351—1356). 


Tetraethylammonium. Hans Hernricn Scutusacw (Ber., 
1920, 58, [B], 1689—1693).—In the hope of obtaining a stable 
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ammonium radicle, the author has electrolysed a solution of tetra- 
ethylammonium chloride in anhydrous liquid ammonia in a 
specially designed cell, which is so arranged as to exclude atmo- 
spheric air, the details of which are promised in a subsequent 
communication (compare McCoy and West, A., 1912, i, 539; 
Palmaer, A., 1903, i, 12). Dark blue streaks are immediately 
formed at the platinum cathode, and a dark bluish-black solution 
is ultimately obtained, which retains its colour during several hours 
at —78°. It exhibits strong absorption in the violet and red. 
When the solution is evaporated at about — 100°, slow decomposi- 
tion takes place, and the residue consists solely of unchanged 
chloride; at —33°, a mixture of tetraethylammonium chioride and 
triethylamine remains, showing that decomposition occurs accord- 
ing to the scheme 2NEt,=2NEt,+C,H,, and therefore in the 
same manner as with the simple ammonium radicle. The solution 
instantly reacts with iodine, giving tetraethylammonium iodide. 
If a current of dry oxygen is passed over the cathode, the blue 
streaks disappear immediately, and, after removal of the solvent, 
a pale yellow residue remains, which appears to contain very little 
of the tetraethylammonium peroxide (as would be expected 
from analogy with similar experiments with potassium salts), and 
to consist of unchanged chloride mixed with about 70% of tetra- 
ethylammonium hydroxide. The coloration is also dischar nF by 
acetylene, but a compound analogous to potassium acetyli 

not appear to be formed. Tetramethyl- and _tetra-n-propyl- 
ammonium iodides behave similarly when subjected to electrolysis, 
but with phenyltriethylammonium iodide, diethylaniline immedi- 
ately separates at the cathode. Attempts to obtain the free radicles 
by the action of potassium, sodium, or calcium on solutions of tetra- 
alkylammonium salts in liquid ammonia have not been successful 
up to the present. The replacement of ammonia by pyridine or 
chloroform has not given satisfactory results. 


Glycine and its Additive Compounds with Neutral Salts. 
Harotp Kine and ALBERT DonaLp PatmerR (Biochem. J., 1920, 
14, 574—583).—In the main, the results of Pfeiffer and Modelski 
(A., 1912, i, 949; 1913, i, 709) regarding the definite nature of 
the compounds of glycine with calcium, barium, and strontium 
chlorides of the type MCl,,(C,H;O.N),,H,O, and with lithium 
chloride and bromide of the types LiCl(or Br),C,H,O,N,H,O and 
LiCl(or Br),(C,H;O,N),.,H,O, are confirmed. Additive compounds 
with potassium haloids were not obtained, but with sodium bromide 
and iodide, compounds, NaBr,(C, H,0, N),,H,O, needles, and 
NalI,(C,H,O,N).,H,O, needles, were obtained. A compound with 
calcium iodide, Cal,,(C,H,; O,N)»,3H, O, was isolated in the form of 
large, clear tablets. 

Glycine usually crystallises in the monoclinic system, but when 
recrystallised from water it often separates in long needles or 
columns devoid of water of crystallisation. This is an unstable 
form, and gradually passes into the stable monoclinic form. The 
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purest stable glycine which the authors have prepared decomposes 
in the neighbourhood of 256° (uncorr.). There is progressive 
darkening from about 240° onwards. 

The observations of Falk and Sugiura (A., 1918, i, 292) are not 
confirmed. J. C. D. 


Behaviour of Glycine and its Allies on Electrochemical 
Oxidation. Fr. Ficnuter and Max Scumip (Helv. Chim. Acta, 
1920, 3, 704—714).—Electrolysis of a solution of glycine in 
N-sulphuric acid yields (1) a mixture of ammonia and various 
methylamines, the mixed chlorides of these being evidently what 
was regarded by Lilienfeld (A., 1904, i, 295) and by Kiihling (A., 
1905, i, 417) as ethylenediamine hydrochloride; (2) formic acid ; 
(3) formaldehyde; and (4) carbon dioxide and monoxide. The 
initial reaction is expressed by the equation NH,*CH,*CO,H + 0+ 
2 farads=NH,+CH,O+CO,. The heat generated at the anode 
then causes interaction of the formaldehyde and ammonia, a mix- 
ture of mono-, di-, and tri-methylamine being produced (compare 
Pléchl, A., 1888, 1051); a similar mixture of bases may, indeed, 
be obtained by electrolytic oxidation of a mixture of formaldehyde 
and ammonium sulphate solution. As the electrolysis proceeds, 
the yields of ammonia and carbon dioxide diminish, the former 
the more rapidly, owing to progressive oxidation of the form- 
aldehyde; the final stage is represented by the equation 


NH,°CH,°CO,H + 30 + 6 farads=NH,+2C0,+ H,0. 


Electrolysis of aqueous sodium acetylaminoacetate solution gives 
carbon dioxide in greater yields than, and ammonia in about the 
same yields as, with glycine; acetic acid, formaldehyde, and formic 
acid are detectable among the products. Similarly, iminodiacetic acid 
undergoes rapid and complete oxidation according to the equation 
CO,H-CH,*NH-CH,°CO,H+60+12 farads = 4CO,+ NH, +2H,0. 
Methyliminodiacetic acid gives ammonia, methylamine, and carbon 
dioxide in good agreement with the equation 
CO,H-CH,*NMe:CH.°CO.H + 60 +12 farads= 

NH,Me + 4CO, + 2H,0, 
and with a-aminoisobutyric acid the electrolysis corresponds with 
the equation NH,*CMe,°CO,H +0+2 farads= NH, +COMe,+ CO,. 

a-p-Toluenesulphonylaminoisobutyric acid, C,,H,,O,NS, _ pre- 
pared by the interaction of a-aminoisobutyric acid and p-toluene- 
sulphonyl chloride in alkaline solution, crystallises in long, white 
needles, m. p. 147°. a-Benzenesulphonylaminoisobutyric acid, 
C,»H,,0,NS8, similarly prepared, forms white needles, m. p. 144°. 
a- Benzenesulphonylmethylaminoisobutyric acid, C,,H,,0,NS, 
prepared by treating the previous compound with methyl iodide 
and sodium hydroxide solution, crystallises in needles, m. p. 171°. 
When aqueous solutions of the sodium salts of the first and last 
of these three acids are electrolysed, both undergo profound oxida- 
tion, with liberation of sulphuric acid, which causes separation of 
the slightly soluble organic acid at the anode, and thus disturbs 
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the electrolysis. In the former case ammonia, and in the latter 
methylamine, is formed from the beginning in amounts correspond- 
ing with those of the carbon dioxide and sulphuric acid produced, 
so that here, too, the attack commences at the nitrogen atom. 

With f-alanine, ammonia, carbon dioxide, acetic acid, and form- 
aldehyde are produced, the ratio between carbon dioxide and 
ammonia indicating complete destruction of the carbon chain. 
Benzoyl-8-alanine, as sodium salt, is only slowly attacked on electro- 
lysis, the darkening which occurs indicating removal and hydroxyl- 
ation of the benzoyl group; ammonia appears immediately. 

Electrochemical oxidation of the amino-acids may be compared 
with the oxidative desamination which these compounds undergo 
in the living organism, but is far more vigorous and profound. 
The results obtained show with certainty that Kolbe’s synthesis 
cannot be effected with aliphatic amino-acids (compare A., 1918, 
i, 369). ; 


The Methylation of Dipeptides. A. Kossezn and S&S. 
EpLBACHER (Zeitsch. physiol. Chem., 1919, 107, 45—51).—Glycyl- 
glycine hydrochloride was treated with methyl sulphate in the 
presence of sodium hydroxide. After two hours, the mixture was 
acidified with hydrochloric acid, evaporated to dryness under 
diminished pressure, and the residue then extracted with methyl 
alcohol in order to separate the sodium methyl sulphate; a colour- 
less syrup was eventually obtained. The methylated product was 
precipitated as the picrate, from which it was afterwards liberated 
and crystallised from alcohol, m. p. 141°. The auwrichloride, 
C,H,,0,N.,HAuCl,, melted at 155°. The argentonttrate, 

C;H,,0,N,,AgNOx,, 

has m. p. 180°. The free base, on hydrolysis with sulphuric acid, 
yielded, amongst other products, glycine and betaine. The methyl- 
ation of d/-alanylglycine was carried out in the same way as that 
of glycylglycine. The aurichloride, CsH,,O,N,,HAuCl,, obtained 
has m. p. 105°. On hydrolysis with sulphuric acid, glycine and 
dl-trimethyl-a-propiobetaine, m. p. 240°, were obtained. In both 
instances, three methyl groups were therefore introduced into the 
dipeptide. 8. 8. Z. 


d-Glutamic Acid. LL. Hucounreng and G. Friorence (Bull. 
Soe. chim., 1920, [iv], 27, 750—754).—d-Glutamic acid may best 
be isolated from its hydrochloride by evaporating the hydrochloride 
on a water-bath with an alcoholic solution of aniline, and extract- 
ing the residue with hot water. The glutamic acid separates on 
cooling. Calcium glutamate gives with calcium chloride a double 
salt, C,,H,0,N.Ca,CaCl,,2H,O, [a], —2°25°. If a solution of 
the hydrochloride is saturated with freshly precipitated cupric 
hydroxide, a copper derivative, (C;H,O,N),;,4Cu0,74H,O, is 
obtained as small, blue crystals. Bariwm, zinc, and cadmium salts 
of glutamic acid, and mercury, cobalt, and nickel derivatives, have 


been prepared. W. G. 
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The Direct Synthesis of Carbamide by Urease. H. P. 
BaRENDRECHT (Rec. trav. chim., 1920, 39, 603—605).—A reply to 
Mattaar (this vol., i, 537). W. G. 


The Constitution of Carbamides. XIII. The Constitution 
of Cyanic Acid, and the Formation of Urea from the Inter- 
action of Ammonia and Cyanic Acid at Low Temperatures. 
Emit ALPHONSE WERNER and WILLIAM RosBert Fearon (T., 1920, 
117, 1356—1362). 


The Interaction of Carbon Disulphide and Ammonium 
Carbonate. Francois A. Gitrittan (J. Amer, Chem. Soc., 1920, 
42, 2072—2079).—Carbon disulphide and ammonium carbonate 
interact at 160°, giving a mixture of ammonium thiocyanate and 
thiocarbamide. The equilibrium depends on the concentration of 
the reagents used, the temperature and duration of heating, and 
the concentration of the hydrogen sulphide produced in the reac- 
tion. The yield of thiocarbamide is much below the theoretical 
value, and the method is not recommended. The reversion to 
ammonium thiocyanate is favoured by the presence of hydrogen 
sulphide. 

The estimation of ammonium thiocyanate cannot be carried out 
accurately by the indirect titration method in a mixture contain- 
ing more than 15% of thiocarbamide. Direct titration with silver 
nitrate, however, gives satisfactory results with mixtures contain- 
ing as much as 40% of thiocarbamide. The interference is appar- 
ently due to the solubility of silver thiocyanate in thiocarbamide 
solutions. 

In solutions containing not more than 5 mg. of thiocarbamide 
per 100 c.c., this substance may be estimated by titration with 
iodine. W. G. 


Some Thiocyanates of Silver with Ammonium andSodium. 
Rapvu Cernatescu (Bull. Acad. Sci. Rowmaine, 1920, 6, 53—56). 
—The author has prepared two double thiocyanates of silver and 
sodium, NaCNS,AgCNS and 3NaCNS,AgCNS, and of silver and 
ammonium, NH,CNS,AgCNS and 5NH,CNS,AgCNS. From the 
last salt, the silver is not precipitated by the addition of barium 
chloride. W. G. 

New Synthesis of Hydrogen Cyanide by Catalysis. 
Aupu. Maite and F. pe Gopon (Bull. Soc. chim., 1920, [iv], 27, 
737—739).—When carbon monoxide and ammonia are passed 
together over thorium oxide at 410—450°, an excellent yield of 
ammonium cyanide is obtained. The thorium oxide may be 
replaced by aluminium oxide or zirconium oxides, but a higher 
temperature is then necessary. W. G. 


A Sparingly Soluble Double Salt of Calcium Ferro- 
cyanide and Calcium Ferrite. G. Grouse [with L. 
Baumeister and E. LAMue] (Zeitsch. anorg. Chem., 1920, 112, 
245—261).—When Prussian-blue is decomposed with excess of 
calcium hydroxide into soluble calcium ferrocyanide and ferric 
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hydroxide, a side reaction occurs, the calcium ferrocyanide com- 
bining with the ferric hydroxide and excess of calcium hydroxide 
to form a sparingly soluble, white precipitate. As this is only 
stable in presence of excess of calcium hydroxide, and is decom- 
posed by water, with formation of ferric hydroxide, it could not 
be isolated for analysis. By estimating the quantity of calcium 
ferrocyanide precipitated from solution by known quantities of 
ferric and calcium hydroxides, it was established that the con- 
stituents are present in the double salt in the proportion 
Ca,Fe(CN),:2Ca(OH),:4Fe(OH);, and that the compound prob- 
ably consists of a double salt of calcium ferrocyanide and calcium 
ferrite, 2CaFe,0,,Ca,Fe(CN),. The composition was confirmed by 
determinations of the change of hydroxyl-ion concentration in a 
calcium hydroxide solution caused by adding ferric hydroxide and 
calcium ferrocyanide. There is no evidence of the formation of 
calcium ferrite when ferric hydroxide is added to a saturated solu- 
tion of calcium hydroxide. When calcium ferrocyanide is added 
to the mixture, the hydroxyl-ion concentration falls, and there is 
a break in the curve at the point corresponding with the composi- 
tion Ca,Fe(CN),:2Ca(OH),:4Fe(OH)s. E. H. R. 


Cyanoacetylene, C,HN. Cuartes Movureu and Jacques Cu. 
BoncGRAND (Ann. Chim., 1920, [ix], 14, 47—58).—A more detailed 
account of work already published (A., 1911, i, 22). W. G. 


Dicyanodimethyl Sulphide. Wituerm Sreinxopr (Ber., 
1920, 58, [B], 1671).—The substance, described by Steinkopf, 
Herold, and Stéhr in their recent communication (this vol., i, 523), 
has been prepared previously and in a similar manner by von 
Zweigbergk (A., 1913, i, 24). H. W. 


Carbon Subnitride, C,N,. CuHartes Movurev and Jacques 
Cu. Boncranp (Ann. Chim., 1920, [ix], 14, 5—47).—A more 
detailed account of work already published (compare A., 1910, 
i, 159; 1914, i, 671; this vol., i, 425). W. G. 

The Freezing Point of Wet Benzene, and the Influence 
of Drying Agents. Nervi. Vincenr Sipewick (T., 1920, 117, 
1340—1343). 


The System Benzene-Ethyl Alcohol-Water between 
+25° and -—5°. Nevin Vincent Sipewick and WILLIAM JAMES 


SpuRRELL (T., 1920, 117, 1397—1404). 


The Catalytic Action of Iodine in Sulphonation. I. 
JNANENDRA Nato RAy and Manik Lat Dey (T., 1920, 117, 
1405—1407). 


Use of Catalysts in the Sulphonation of Aromatic 
Compounds. Joserpn A. AMBLER and Witiiam J. Corton (J. Ind. 
Eng. Chem., 1920, 12, 968—969).—The sulphonation of benzene 
in 70% sulphuric acid at 242—259° is accelerated by the addition 
of various catalysts in a concentration of 0°1% of the active element. 
The presence of compounds of the following elements slightly 
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increased the proportion of benzene sulphonated: copper, 
mercury, vanadium, chromium, potassium, and lithium, whilst a 
mixture of sodium sulphate and vanadium pentoxide had a pro- 
nounced effect. The catalytic action of sodium and potassium 
sulphates is not entirely due to their raising the boiling point of 
the sulphuric acid. The results indicated that members of the 
first group of the periodic system, represented by sodium and 
lithium, accelerated the formation of disulphonic acid, whilst the 
mixture of vanadium pentoxide and sodium sulphate was still 
more effective, but the other catalysts tried apparently inhibited 
the formation of that acid. C. A. M. 


Preparation of certain Esters of Benzenesulphonic Acid. 
ZoLtan Foéxpr (Ber., 1920, 53, [B], 1836—1839).—The substances 
are conveniently prepared by the gradual addition of aqueous 
sodium hydroxide solution (20—30%) to a cold, well-stirred mix- 
ture of benzenesulphonyl chloride and the requisite alcohol until 
the mixture is permanently alkaline; the product is subsequently 
mechanically shaken for some hours, and the ester is ultimately 
distilled under diminished pressure. It is somewhat surprising 
to note that the method can be readily applied even with the 
halogenhydrins. 

Allyl benzenesulphonate forms a colourless oil, D 1-166, which 
decomposes ultimately, with explosive violence, when distilled 
under diminished pressure. 8-Chloroethyl benzenesulphonate, 
8O,Ph-O-CH,°CH.Cl, has b. p. 184°/9 mm., D}’ 1°353, whilst the 
corresponding bromo-ester has b. p. 192°/20 mm., 185—187°/ 
16 mm., Dj 1:575. £BB!-Dichloroisopropyl benzenesulphonate, 
SO,Ph-O-CH(CH,Cl)., long, colourless needles, m. p. 50°, b. p. 
200—205°/20 mm., is very resistant towards hydrolysing agents. 

In the case of f-chloroethyl benzenesulphonate, the benzene- 
sulphonyl group is removed about four times as readily by alcoholic 
sodium hydroxide solution as is the chlorine atom, whilst in 
88'-dichlorotsopropyl benzenesulphonate the chlorine atom is less 
firmly retained than the benzenesulphony] radicle. H. W. 


s-Bromobenzenedisulphonic Acid. 8. C. J. Onivier and 
K. J. B. pe KLEERMAEKER, jun. (Rec. trav. chim., 1920, 39, 
640—645. Compare Herzig, A., 1882, 46).—When bromobenzene 
is boiled with concentrated sulphuric acid under a reflux condenser 
for eight hours, 5-bromobenzene-1 :3-disulphonic acid is obtained, 
which gives a disulphonyl chloride, m. p. 99—100°, a diamide, 
m. p. 255—256°, and bariwm, potassium, and lead salts. The 
disulphonyl chloride, when heated with phosphorus pentachloride, 
yields s-trichlorobenzene. W. G. 


Possible Influence of Electronegative. Groups on the 
Mobility of the Methylene Hydrogen Atoms in Aryl- 
sulphonated Methylene Derivatives. J. Trécer and E. Notre 
(J. pr. Chem., 1920, [ii], 101, 136—157. Compare Tréger and 
Vasteling, A., 1905, i, 870; Tréger and Beck, A., 1913, i, 630; 
Tréger and Wunderlich, A., 1915, i, 792).—It is found that the 
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methylene hydrogen atoms are not mobile in sulphones of the 
general formula X-*C,H,°SO,-CH,Ph or X-+C,H,:SO,°CH,°C,H,X 
(in which X is a nitro- or hydroxyl group or a halogen atom). 
Apparently the substituents are too far removed to exert an effect 
on the methylene group; when, however, they are brought nearer, 
as in compounds of the type R:SO,*CH,*NO, and R-SO,°CH,°CN, 
the resulting substances are soluble in alkali and readily undergo 
condensation. 

Benzenesul phonyl-m-nitrophenylmethane, SO,Ph:CH,"C,H,*NO,, 
is prepared by the action of m-nitrobenzyl chloride on sodium 
benzenesulphinate in boiling alcoholic solution; it forms colour- 
less, shining needles, m. p. 163°, whilst the corresponding o- and 
p-derivatives consist of colourless needles, m. p. 113°, and crystal- 
line crusts, m. p. 207°, respectively. The isomerides are insoluble 
in aqueous sodium hydroxide solution (15%) ; attempts to methylate 
the ortho-compound by methyl iodide and sodium ethoxide at 
100°, or to bring it into action with benzenediazonium chloride, 
were unsuccessful. Reduction with tin and fuming hydrochloric 
acid transforms the nitro-compounds into the corresponding amino- 
derivatives, of which the c-isomeride forms discoloured needles, 
m. p. 174° (hydrochloride, irregular leaflets), the m-base crystal- 
lises in coarse, pale brown needles, m. p. 139° (hydrochloride, 
colourless needles grouped to aggregates), and the p-isomeride 
(previously described by Hinsberg and Himmelschein as amino- 
tolylphenylsulphone) has m. p. 176°; attempts to methylate the 
latter by methyl iodide and sodium ethoxide at 100° were com- 
pletely unsuccessful, and did not even affect the free amino-group. 
Benzenesulphonyl-m-aminophenylmethane is converted in the usual 
manner into benzenesulphonyl-m-hydrozyphenylmethane, small, 
discoloured needles, m. p. 125°, which is converted by an excess 
of methyl iodide and sodium ethoxide at 100° into benzene- 
sulphonyl-m-methoxry phenylmethane, yellowish-white leaflets, m. p. 
109°. 

Attempts are described to prepare benzenesulphonylnitro- 
methane, SO,Ph:CH,*NO,, by the action of chloronitromethane 
on sodium benzenesulphinate in the presence of a little alcohol, 
but grave difficulties are caused by the acidic nature of the latter, 
and the yields are very poor; the products are partly soluble and 
partly insoluble in sodium hydroxide solution, and, from the 
former, two. substances, colourless crystals, m. p. 151° and m. p. 
69—72°, respectively, have been isolated, which give analytical 
results in agreement with those required by benzenesulphonylnitro- 
methane. The substance of lower m. p. reacts with benzene- 
diazonium chloride to yield a reddish-yellow, crystalline product, 
which is either a hydrazone or an azo-compound, and the form- 
ation of which demonstrates the mobility of the hydrogen atoms 
of the parent substance. Somewhat better results are obtained 
when the reaction is applied to sodium p-bromobenzenesulphinate ; 
in this instance, p-bromobenzenesulphonylnitromethane is isolated 
in colourless, shining needles, m. p. 161°, although the yields are 
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poor. The substance dissolves in aqueous sodium hydroxide solu- 
tion, and with benzenediazonium chloride gives a product, golden- 
yellow needles, m. p. 164°, which is probably to be regarded as 
the hydrazone, C,H,Br-SO,°C(°N-NHPh)-NO,, since it dissolves in 
cold sodium hydroxide solution to form a sodium salt, thin, yellow 
needles. 

The following substances were prepared from their components 
with the object of investigating the conjoint influence of a halogen 
atom in the phenylsulphonyl group and a nitro-group in the pheny] 
radicle attached to the methylene group: p-chlorobenzene- 
sulphonyl - p - nitrophenylmethane, C,H,Cl-SO,°CH,*C,H,NO,, 
colourless needles, m. p. 162°; p-chlorobenzenesulphonyl-m-nitro- 
phenylmethane, shining leaflets, m. p. 179°; p-chlorobenzene- 
sulphonyl-o-nitrophenylmethane, yellowish-white, irregular crystals, 
m. p. 137°; p-bromobenzenesulphonyl-o-nitrophenylmethane, 
plates, m. p. 137°; p-bromobenzenesulphonyl-m-nitrophenyl- 
methane, colourless, crystalline powder, m. p. 182°; p-bromo- 
benzenesulphonyl-p-nitrophenylmethane, microcrystalline powder, 
m. p. 195°; p-iodobenzenesulphonyl-o-nitrophenylmethane, small, 
colourless leaflets, m. p. 129°; p-iodobenzenesul phonyl-m-nitro- 
phenylmethane, colourless, shining needles, m. p. 218°; p-iodo- 
benzenesulphonyl-p-nitrophenylmethane, brownish-yellow needles, 
m. p. 223°5°. Certain of these have been reduced by tin and 
fuming hydrochloric acid in glacial acetic acid solution, yielding 
thereby: p-bromobenzenesulphonyl-p-aminophenylmethane, pale 
yellow needles, m. p. 187° (hydrochloride, silvery crystals) ; 
p-bromobenzenesulphonyl-m-aminophenylmethane, leaflets, m. p. 
146° (hydrochloride, silvery crystals) ; p-bromobenzenesul phonyl-o- 
aminophenylmethane, leaflets (hydrochloride, coarse, prismatic, 
yellow needles). p-Bromobenzenesulphonyl -p -hydroxyphenyl- 
methane, yellowish-white, uncharacteristic crystals, m. p. 194:°5°, 
is obtained by the diazotisation of the corresponding amine at 
60—70° under pressure, and subsequent heating of the diazonium 
solution ; its solubility in sodium hydroxide solution appears to be 
due solely to the presence of the phenolic hydroxyl group. 

p-Toluenesul phonyl-m-nitrophenylmethane forms colourless octa- 
hedra, m. p. 162°, whilst the corresponding o- and p-nitrophenyl 
derivatives crystallise in yellowish-white needles, m. p. 132°, and 
small, colourless, shining needles, m. p. 182°, respectively. 

The effect of the presence of a nitro-group in the arylsulphonyl 
radicle has been investigated at the instance of the following com- 
pounds: p-nitrophenylbenzylsulphone, m. p. 169°, obtained by the 
oxidation of p-nitrophenyl benzyl sulphide by permanganate, 
which, contrary to the observations of Fromm and Wittmann (A., 
1908, i, 631), is not methylated by treatment with methyl iodide 
and sodium ethoxide at 100°; m-nitrobenzenesulphonylphenyl- 
methane, yellowish-white, silky needles, m. p. 160° (m-amino- 
benzenesul phonylphenylmethane, colourless, pointed needles, m. p. 
119°5°); m-nitrobenzenesulphonyl-p-nitrophenylmethane, brown 
platelets, m. p. 192°; m-nitrobenzenesulphonyl-o-nitrophenyl- 
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methane, brown crystals, m. p. 184°; m-nitrobenzenesulphonyl-m- 
nitrophenylmethane, yellowish-white needles, m. p. 171°. 
m-Nitrobenzenesul phonylacetonitrile, NO.*C,H,SO.°CH,°CN, is 
obtained with unexpected difficulty and in poor yield by the action 
of chloroacetonitrile on sodium m-nitrobenzenesulphinate at 130°; 
the mobility of its methylene hydrogen atoms is proved by its 
solubility in aqueous alkali, its power to condense with aldehydes 
to form substances, such as m-nitrobenzenesul phonylanisylidene- 
acetonitrile, NO,*C,H,*SO,°C[:CH°C,H,(OMe)|-CN, pale yellow, 
silky needles, m. p. 160°, and its ability to react with benzene- 
diazonium chloride to give m-nitrobenzenesulphonylbenzeneazo- 
acetonitrile (or the phenylhydrazone of m-nitrobenzenesulphonyl- 
formyl cyanide), reddish-yellow needles, m. p. 175°, which form 
salts with bases. H. W. 


Modification and Extension of the Friedel and Crafts’ 
Reaction. I. Jnanenpra Narn Riy (T., 1920, 117, 1335—1339), 


Organic Molecular Compounds. II. James F. Norris and 
Dorotay M. Tisserrs (J. Amer. Chem. Soc., 1920, 42, 
2085--2092).—It has been shown that tetraphenyldichloroethane 
forms well-characterised molecular compounds with chloroform and 
carbon tetrachloride (A., 1911, i, 31), and later that other organic 
compounds of certain types, such as tetra-y-bromophenylethylene, 
possesses to a high degree the power to form molecular compounds 
(A., 1916, i, 380). The authors propound the following hypothesis 
in explanation. The molecular compound is formed as a result of 
the coming into play of latent affinities residing on an atom in each 
of the constituents of the compound. All atoms possess these 
latent affinities, but whether or not they are of such a nature as 
to permit the union of a molecule with a second molecule is deter- 
mined by the extent to which the chemical energy of the atom in 
question has been expended in the formation of the molecule con- 
taining it. In the case of unsaturated compounds containing a 
double linking, the molecular compounds are most often formed 
by direct addition, but sometimes their formation is due only to 
the latent chemical affinity of the double bond. 

In addition to the molecular compounds previously described, it 
is now shown that tetra-p-bromophenylethylene forms well-crystal- 
lised molecular compounds with toluene, p-xylene, chlorobenzene, 
ethyl ether, ethyl and propyl acetates, and ethyl propionate, but 
not with chloroform, ethyl or amyl alcohol, bromo- or iodo-benzene, 
m-xylene, light petroleum, methyl acetate, or ethyl formate. This 
method may therefore be employed in separating ethyl alcohol 
from acetone and p-xylene from m-xylene. If the bromine is 
replaced by chlorine, the ability to form molecular compounds is 
much reduced. Tetra-p-chlorophenylethylene only formed additive 
— with benzene, carbon tetrachloride, and methyl ethyl 

etone. 

Triphenyl-p-chlorophenylethylene only formed a molecular com- 
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pound with carbon tetrachloride, and tetraphenylethylene did not 
give any molecular compounds. It should be noted that whereas 
triphenylchloromethane forms molecular compounds, the corre 
sponding bromo-derivative does not. 

Triphenylchloromethane and triphenylcarbinol both give mole- 
cular compounds, but the corresponding diphenyl compounds do 
not. On the other hand. »-nhenvidiphenylcarbinol, 

C,H,Ph-CHPh-OF, 
and p-phenyldiphenylchloromethane, C,H,Ph:CHPhCl, both yield 
molecular compounds with carbon tetrachloride. »-Bromodi- 
phenylearbinol and di-p-chlorophenylearbinol did not give mole- 
cular compounds. W. G. 


Relationship of Retene to the Resin Acids, Hydrogenated 
Retenes. Arrruri J. Virtanen (Ber., 1920, 53, [B1, 1880—1889). 
—A considerable number of hydrogenated retenes have been pre- 
pared with the ultimate object of elucidating their relationship to 
the resin acids, the literature of which is exhaustively reviewed. 
With the exception of tetrahydroretene, the substances are stable 
towards permanganate, which is rather surprising, in view of the 
fact that some of them, at any rate, are unsaturated. Attempts 
to prepare picrates of the hydrocarbons were unsuccessful in every 
case. 

Dihydroretene, C,,.Ho,, colourless, shining leaflets, m. p. 64—65°, 
b. p. 188—190°/10 mm., is obtained by the action of sodium on a 
boiling solution of retene in amyl alcohol; it is oxidised by chromic 
acid in glacial acetic acid solution to retenequinone. Tetrahydro- 
retene, prepared in a similar manner, but with a larger propor- 
tion of sodium, is a yellow oil with a peculiar, very unpleasant 
odour, b. p. 180—183°/10 mm., Dj’ 1:0057, »? 1°56061. The more 
highly hydrogenated retenes are obtained from the parent hydro- 
carbon, fuming hydriodic acid (D 1°96), and red phosphorus 
under varied conditions of temperature and relative proportions 
of reagents; herahydroretene, colourless oil, b. p. 175—177°/ 
10 mm., D7’ 0°9802, n?° 1-54705; octahydroretene, colourless oil, 
b. p. 163—165°/10 mm., Df? 0-9578, n?? 1-53023; decahydroretene. 
colourless oil, b. p. 155—158°/10 mm.. D? 0°9342, m? 1°51501; and 
dodecahydroretene, colourless oil, b. p. 148—150°/10 mm.. 
D? 0°8985, n® 1-48510, are described. Tetra-, hexa-, octa-, and 
deca-hydroretenes appear to be nitrated by warm concentrated 


nitric acid, towards which the dodeca-compound is stable. 
H. W. 


Geometrical Isomerism of Polymethvlenes. A. SxiTa 
(Ber., 1920, 53, [B], 1792—1806).—In general, chemical methods 
for the preparation of the various stereoisomeric derivatives of 
cyclohexane are at present unknown, and it is not possible to 
obtain any selected stereoisomeride at will from a definite initial 
material. Since the recent investigations of von Auwers (A., 1919, 
i, 578) have afforded trustworthy physical methods of placing 
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isomerides in the cis- or trans-series, it appeared desirable to apply 
a number of different methods to the reduction of the same un- 
saturated substance with the object of classifying the processes in 
accordance with their tendency to produce cis- or trans-isomerides. 
For this purpose, 2:4:5-trimethylaniline has been selected. It is 
reduced by hydrogen in the presence of colloidal platinum in 
strongly acid solution to 2:4:5-trimethylcyc/ohexylamine; on the 
other hand, it is converted by nitrous acid into 2:4 :5-trimethy]l- 
phenol, which is similarly reduced to 2:4:5-trimethyleyc/ohexanol 
(the corresponding hydrocarbon and ketone are also described), 
which differs from the similar series obtained by Auwers (this vol., 
i, 721) from 2:4:5-trimethylphenol by Sabatier’s process in that 
the individual members have relatively greater density and index 
of refraction and smaller molecular refraction, and are therefore 
characterised as cis-compounds, whilst those described by von 
Auwers belong to the trans-series. The oxime of the author's 
cis-1 : 2: 4-trimethylcyc/ohexane-5-one is reduced in acid solution to 
the amine, obtained from y-cumidine (which is thus also a cis- 
compound), but with sodium and alcohol it gives an isomeric base, 
which is regarded as trans-d-amino-cis-1 : 2 : 4-trimethylcyclohexane. 
Similarly, 1:2:4-trimethylcyclohexane-5-one yields trans-5-hydr- 
oxy-cvs-1 :2:4-trimethylcyclohexane in acid solution, and trans-5- 
hydroxy-cis-1 :2:4-trimethyleyc/ohexane in alkaline solution; the 
former is identical with the product obtained by the catalytic 
hydrogenation of y-cumenol in acetic acid solution in the presence 
of colloidal platinum, but the latter differs from the product pre- 
pared by Sabatier’s process, which is to be regarded as 5-hydroxy- 
trans-1 : 2:4-trimethylcyc/ohexane. 

It therefore appears justifiable to conclude that reduction of 
double bonds in acid solution favours the production of cis-forms, 
whilst trans-varieties are preferentially obtained in alkaline or 
neutral media; this generalisation, however, has only been tested 
up to the present for hydrocarbons, alcohols, and amines. 

[With WitneLm Hennensrucu.|—The following substances are 
described: 1:2:4-trimethylcyclohezane, b. p. 33°/11 mm., 
144°8—145°8° (corr.)/760 mm., Di’ 0°790, np 1°434; cis-5-hydroxy- 
cis-1:2:4-trimethylcyclohezane, b. p. 84°/17 mm., 191—193° 
(corr.)/760 mm., D? 0-912, np 1463 (phenylurethane, m. p. 
83°5°); cis-1:2:4-trimethyleyclohexane-5-one, b. p. 193° (corr.), 
DY 0-905, nz? 1°450 (semicarbazone, needles, m. p. 204°; owime, 
m. p. 105°); trans-5-hydroxycis-1 : 2 :4-trimethyleyclohezane, b. p. 
112°/35 mm., 196° (corr.)/760 mm., Dj? 0-906, np 1-461 (phenyl- 
urethane, m. p. 95°; hydrogen phthalate, m. p. 81—83°5°). cis-5- 
Amino-cis-1:2:4-trimethyleyclohezane, from 1:2:4-trimethyl-b- 
cyclohexylamine, or cis-1:2:4-trimethylcyclohexane-5-one oxime in 
acid solution by sodium amalgam or hydrogen and colloidal 
platinum, b. p. 74°/17 mm., 188—190° (corr.)/760 mm., D? 0°864, 
n® 1462 (picrate, m. p. 212° after softening at 208°; hydro- 
chloride, m. p. 227—228°; d-a-bromocamphor-n-sulphonate, colour- 
less needles, m. p. 171°5°; acetyl derivative, needles, m. p. 100°; 
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benzoyl derivative, m. p. 107°5—108°; phenylcarbamide, oil; 
phenylthiccarbamide, needles, m. p. 164°); trans-5-amino-cis- 
1:2:4- -trimethyleyclohezane, m. p. 21°, b. p. 187—188°/760 mm., 
D? 0°857, np 1:°458 (hydrochloride, decomp. 260°; d-a- bromo- 
camphor-w- -sulphonate, decomp. 205—210°; benzoyl derivative, 
needles, m. p. 174:5°; phenylcarbamide, needles, m. p. 169°; 
phenylthiocarbamide, m. p. 155°); trans-5-hydrozy-cis-] : 2: 4-tri- 
methyleyclohexane, formed, together with small amounts of 1 :2:5- 
trimethyleyclohexene, b. p. 149° (corr.), by the action of sodium 
nitrite on the corresponding = amine hydrochloride, b. p. 196° 
(corr.)/760 mm., Dj? 0-906, np’ 1°461 (phenylurethane, m. p. 95°; 
hydrogen phthalate, m. p. 81—83°); cis-5-amino-cis-trans-1 : 2: 4. 
trimethyleyclohexane, obtained as by-product of the catalytic 
hydrogenation of 2:4:5-trimethylaniline, b. p. 181—182° (picrate, 
m. p. 153°; phenylthiocarbamide, m. p. 110°). H.W. 


Some Physical Constants of Pure Aniline. ©. L. Know ies 
(J. Ind. Eng. Chem., 1920, 12, 881—883).—Aniline solidifies at 
— 6:24", and has b. p. 184-32—184:39°/760 mm., Dj; 1°0268, 
up 15850. The solidifying point appears to be the best criterion 
of the purity of aniline, and this constant may be used as a basis for 
the estimation of actual aniline in a sample. The impurities most 
frequently found in commercial aniline are nitrobenzene, toluidine, 
and water ; assuming the average molecular weight of these impuri- 
ties to be 82: 67, the percentage (X) of aniline is found by the 
formula X=108:79+1° 41t, where ¢ is the observed solidifying 
point. , ee 


Crystalline Form of 2: 4-Dibromo-3-nitroacetanilide. 
Maria De Ancetis (Atti R. Accad. Lincei, 1920, [v], 29, ii, 
47—53. Compare this vol., i, 608).—This compound is not 
isomorphous with the corresponding dichloro-compound, but forms 
crystals, D 2°131, belonging to the pinacoidal class of the triclinic 
system, a: 6:¢=1°2526:1:1°0013, a = 96°54’, B = 104°39’, 
y =108°35’. Mixtures of the dichloro- ‘and the dibromo-compounds 
form monoclinic crystals completely isomorphous with those of the 
8-modification of the dichloro-derivative. =. w. F. 


Some Condensation Products of Aromatic Aldehydes 
and Amines. F. M. Jazcer (Proc. K. Akad. Wetensch.. Amsterdam, 
1920, 28, 74—83).—With a view of studying the polymorphism or 
isomerism of Schiff’s bases, the author has prepared the following 
compounds and studied their crystallographic and optical 
properties. 

o-Hydroxy-m-methylbenzylideneaniline (compare Anselmino, A., 
1906, i, 13; 1907, i, 913) is obtained in red, monoclinic, prismatic 
orystals, a: 2: c=0° 2362 : 1:0°6579, B= 74°94! D}’ 1263, m. p. 74°, 
and in yellow (metastable), rhombic- -bipyramidal erystals, a:b:c= 
0°3732:1:0-4228, Dy’ 1:243, m. p. 70°. By the action of methy] 
sulphate, it yields o-methoxy-m-methylbenzylideneaniline, m. Pp. 
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70°, pale yellow, monoclinic-prismatic crystals, a@:b:c= 
1°2792:1:1°0509, B=76°594’, Di® 1:166. When acted on with 
magnesium methyl iodide, it gives o-hydroxy-m-methyl-a-anilino- 
ethylbenzene, OH-C,H,Me-CHMe-NHPh, m. p. 90°, monoclinic- 
prismatic crystals, a:b :c=0°2682:1:0°7254, B=85°47’, Di’ 1107. 
o-Methory-m-methyl-a-anilinoethylbenzene, m. p. 78°, gives 
rhombic-bipyramidal crystals, a:b=0°3301:1, Dj’ 1:098. o-Hydr- 
oxybenzylideneaniline, m. p. 50°5° (compare Duparc, Annalen, 
1891, 266, 140), occurs in two forms, a-form, rhombic-bipyramidal 
crystals, a:6:c=0°4729:1:0°2188, Di® 1-087; 8-form, monoclinic- 
prismatic crystals, a:b=2-4641:1, B=26°2}’, Dj’ 1184. On 
methylation, it gives a-anilinoethylanisole, m. p. 46°, rhombic- 
bipyramidal crystals, a: b:c=0°884:1:0°465, D{® 1141. p-Meth- 
ory benzylideneaniline, m. p. 63°, occurs in monoclinic-prismatic 
crystals, a: b:¢=1-5745:1:0°8063, B=65°21’, Di’ 1:165. W. G. 


Action of Aluminium Chloride on Solutions of Aromatic 
Nitrohydrocarbons in Aromatic Hydrocarbons. A. Kise. 
and Hans Huser (Ber., 1920, 58, [B], 1646—1655).—It has been 
shown by Freund that p-aminodiphenyl, in addition to much 
resinous matter, is formed when aluminium chloride acts on a 
boiling solution of nitrobenzene in benzene. In the hope of obtain- 
ing further insight into the action, the authors have repeated 
Freund’s experiments, with the substitution of toluene for benzene, 
and have thus obtained p-aminophenyl-p-tolyl, which differs, how- 
ever, from the similarly named substance prepared independently 
by Bamberger (A., 1895, i, 289) and Kiihling (A., 1895, i, 182); 
the latter compound is shown to be p-aminophenyl-o-tolyl. The 
mechanism of the reaction is not yet fully elucidated, but progress 
has been made by the isolation of N-phenyl-p-toluidine as a 
by-product; it therefore appears that §&-phenylhydroxylamine is 
intermediately formed, which in part condenses immediately, in 
part after transformation to p-aminophenol (or at the instant of 
transformation), with the aromatic hydrocarbon, with elimination 
of water: NHPh-OH+C,H;Me=C,H;-NH°C,H,Me+H,O and 
NH,°C,H,OH + C,H;Me = NH,°C,H,°C,H,Me + H,O. It is 
definitely proved that WV-phenyl-p-toluidine and p-aminopheny]l-p- 
tolyl are formed when a solution of B-phenylhydroxylamine in 
toluene is treated with aluminium chloride, but, on the other hand, 
pre-formed p-aminophenol is not condensed with aromatic hydro- 
carbons by aluminium chloride, with formation of p-amino- 
diphenyls. It therefore appears that, at the instant at which the 
hydrogen atom and the hydroxyl group in 4-phenylhydroxylamine 
leave their positions in the primary stage of the transformation, the 
aromatic hydrocarbon attaches itself to the free valency of the 
residual molecule. 

Anhydrous aluminium chloride is gradually added to a boiling 
mixture of nitrobenzene and toluene; the product is poured into 
water, and unused materials are removed in a current of steam. 
The aqueous solution is filtered from resin and cooled, whereby 
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p-aminophenyl-p-tolyl hydrochloride is deposited in silvery leaflets, 
which rapidly become discoloured; the free base forms colourless 
crystals, m, p. 99°, b. p. 190°/18 mm. (acetyl derivative, colour- 
less crystals, m. p. 221°). The residues from the condensation, 
when treated with superheated steam, give a small amount of 
N-phenyl-p-toluidine, slender, colourless needles, m. p. 88—89°. 
p-Hydroxyphenyl-p-tolyl, silvery leaflets, m. p. 154—155° (benzoyl 
derivative, colourless, shining leaflets, m. p. 188°), is prepared by 
the diazotisation of the base described above, and treatment of the 
diazonium salt with water. The same phenol is obtained from 
diazotised p-toluidine and phenol by Hirsch’s method (D.R.-P. 
58001), whilst o-toluidine, under similar treatment, gives p-hydr- 
oxyphenyl-o-tolyl, slender, colourless needles, m. p. 84—85° 
(benzoyl derivative, colourless needles, m. p. 89°), which is identical 
with the product obtained from Bamberger’s base. The para- 
position of the methyl group in the authors’ base is thus definitely 
established, whilst the position of the amino-group (and hence of 
the hydroxy-group in the phenol) follows from the analogous pro- 
duction of p-aminodiphenyl! and from the identity of the base with 
that obtained by reduction of the product obtained by nitrating 
4-methyldiphenyl. The latter substance, colourless leatlets, m. p. 
49—-50°, is obtained by the action of nitrosoacet-p-toluidide on 
benzene. 

4-A mino-3 :4'!-dimethyldiphenyl, m. p. 42—43°, is obtained from 
o-nitrotoluene and toluene; the acetyl derivative crystallises in 
colourless needles, m. p. 206°. H. W. 


Manufacture of 4-Nitro-8-naphthol. Gitserr Tuomas 
Morcan and British Dyesturrs Corporation, Lrp. (Brit. Pat. 
152437).—2 :4-Dinitro-a-naphthylamine, which may be obtained by 
the action of alcoholic ammonia at 220° on 2:4-dinitro-a-naphthol, 
or by the nitration and subsequent hydrolysis of aceto-a-naphth- 
alide, is treated with nitrosyl sulphate or sodium nitrite in con- 
centrated sulphuric acid, and the solution added to water to 
precipitate 4-nitronaphthalene-1-diazo-2-oxide. On warming this 
diazo-oxide with ethyl alcohol, either alone or in presence of a 
metallic catalyst, such as zinc, copper, aluminium, or a zinc—copper 
couple, or of a reducing agent, such as hypophosphorous acid, it is 
converted into 4-nitro-8-naphthol, which is purified by extraction 
with hot water, from which it crystallises in yellow needles, m. p. 
120°. 4-Nitro-B-naphthol couples with the diazo-derivatives of 
substances such as sulphanilic acid, p-nitroaniline, safranine, and 
dianisidine, giving azo-compounds, which are of value as dyes for 
cotton, wool, and silk. G. F. M. 


Manufacture of Anthranol. ArtHur Grorce Perkin (Brit. 
Pat. 151707).—Anthranol is obtained by heating anthraquinone 
(60 parts) with dextrose (60 parts), and a 30% solution of sodium 
hydroxide (650 parts), in an autoclave provided with stirring gear, 
at 230° for five to ten hours. The product is then precipitated 
from the reaction mixture by the addition of hydrochloric acid 
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or by leading in carbon dioxide. Instead of dextrose in this reac- 
tion, sucrose, molasses, maltose, lactose, and the like may be used 
with similar results. G. F. M. 


The Determination of the Configuration of Cyclic cis- 
and irans-Diols and the Rearrangements of Atoms and 
Groups of Atoms during Chemical Reactions. J. BérseKen 
and Cur. van Loon (Proc. K. Akad. Wetensch. Amsterdam, 1920, 
23, 69—-73).—The effect of stereoisomeric diols on the conductivity 
of boric acid, or their behaviour on condensation with an active 
carbimide, or on condensation with acetone, may be used as a 
means of distinguishing between the cis- and trans-forms. As a 
rule, the cis-form augments the conductivity of boric acid, yields 
only one urethane, and readily yields a condensation product with 
acetone. In this way, the authors show that cis-hydrindenediol 
has m. p. 108°, cis-cyclopentanediol has m. p. 29—30°, and that, 
contrary to the statement of Brunel, the cis-form of cyclohexanediol 
is apparently the one having m. p. 99°. The method of prepar- 
ation of diols by the oxidation of cyclopentene or cyclohexene 
appears to yield in each case the cis-form. W. G. 


Derivatives of: Phenyldihydroresorcin. ALEXANDER JOHN 
Boyp, Percy HerBert CLIFFORD, and Maurice ERNEST PROBERT 
(T., 1920, 117, 1383—1390). 


The Main Constituent of Japanese Lac. VII. Urushiol 
Monomethyl Ether and the Mechanism of the Oxidation 
of Urushiol. Riko Masia and Giraro Takayama (Ber., 1920, 
53, [B], 1907—1916. Compare A., 1916, i, 38, and previous 
abstracts).—One of the two hydroxyl groups of urushiol is more 
readily methylated than the other, and the compound obtained by 
partial methylation is shown by a comparison of the properties of 
its tetrahydro-derivative with those of 2-hydroxy-m-tolyl methyl 
ether (Majima and Okazaki, A., 1916, i, 808) to be 2-hydroxy-3- 

methoxyurushiol (annexed formula). The tolyl 
OH derivative is shown to be oxidisable to a series 
Me0~ C.H of derivatives of diphenoquinone, and as pre- 
| 1527 cisely similar phenomena are observed during the 
“Ss oxidation of hydrourushiol, it appears valid to 
conclude that analogously constituted products 

are also formed in this case. 

Urushiol is heated with sodium ethoxide and methyl sulphate 
in ethyl-alcoholic solution, and the monomethyl ether is separated 
from unchanged material and the dimethyl ether by fractional dis- 
tillation under greatly reduced pressure; the slightly impure pro- 
duct is catalytically reduced by hydrogen in the presence of 
platinum to hydrourushiol monomethyl ether, 

OMe-C,H;(OH)-C,;H3;, 
colourless needles, m. p. 44°5—45°, which is also obtainable by 
the partial hydrolysis of hydrourushiol dimethyl ether with 
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hydriodic acid (D 1:7). Hydrourushiol monomethyi ether acetate 
crystallises in colourless leaflets, m. p. 45°5—46°5°. 
2-Hydroxy-m-tolyl methyl ether, dissolved in ice-cold aqueous 
alcohol, is oxidised by ferric chloride to 5:5/-dimethozy-3 :3’- 
dimethyl-4 : 4'-diphenoquinone (annexed 
MeO OMe formula), dark violet needles, m. p. 
0:7 3, Ea oi \:0 202—-203°, which is reduced by zinc dust 
\A 7 \ 7 sand s=acetic acid to 4:4/-dihydrozry-5 :5/- 
Me Me dimethoxy-3 : 3/-dimethyldiphenyl,  colour- 
less crystals, m. p. 188°5—-189°5°, which are 
reconverted into the quinone by ferric chloride. The quinol is 
demethylated by hydrobromic acid (D 1-48) at 150°, thereby giving 
4:5:4!:5!-tetrahydrory-3 :3!-dimethyldiphenyl, m. p. 230—231° 
(decomp.) after darkening from 220° (tetra-acetate, needles, m. p 
193°5—194°5°). 4:4/:5: 5/-Tetramethory-3 :3'-dimethyldiphenyl 
forms leaflets, m. p. 102——103°. 


2:3-Dihydroxytoluene is oxidised by ferric chloride in aquecus: 


solution to the substance (annexed 


O O formula), bluish-black precipitate; a 
JW 7 suitable method of purifying the com- 
Me On. 0% \Me pound could not be discovered, and 
| its constitution is deduced in part 


\Z + a from its analysis, in part from its 


a / Fe. }, reduction to a colourless material, 

“ “ a which is converted by acetic 
Me “OH HO! )Me anhydride into 4:5: 4! : 5/-tetra- 
ae \/ acetoxy-3 : 3/-dimethyldipheny]. 

VU VU Under similar conditions, hydro- 


urushiol is transformed by ferric 
chloride into a substance, (CyH,,0,).Fe, bluish-black precipitate, 
whilst hydrourushiol monomethyl ether gives a reddish-brown, 
crystalline precipitate, C,;Hs,°C,H,O(OMe):C,H,O(OMe):C,,H;,, 
m. p. 120—122°, which is reduced by zinc dust and acetic acid to 
the colourless phenol, 

C,5Hs,"CgH,(OMe)(OH)-C,H,(OH)(OMe)-C,;Hs,, 

m. p. 80—81°5°. 

An alcoholic solution of 2-hydroxy-m-tolyl methyl ether is 
oxidised by air in the presence of laccase to 5 :5/-dimethoxy-3 : 3/- 
dimethyl-4 : 4/-diphenoquinone ; an aqueous solution of 2:3-dihydr- 
oxytoluene is only slightly affected by air, but, in the presence of 
laccase, a brown precipitate forms slowly which does not melt 


below 280°. H. W. 


Phenyl-o-tolyltellurium Compounds. Kari Leperer (Ber., 
1920, 58, [B], 1674—-1680. Compare this vol., i, 482, and earlier 
abstracts).—The action of Grignard’s reagents on diaryltelluronium 
dihaloids leads to the formation of triaryltelluronium salts, which 
are reduced by an excess of the reagent to tellurides. The latter 
reaction can occur in three directions, giving (i) a simple telluride, 


TeR,R’-Hal. + R/-MgHal.= TeR,+R’/,+ MgHal, (this type of 
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change is frequently observed with magnesium methyl iodide) ; 
(ii) a mixed telluride, TeR,R/-Hal. + R/-MgHal. = R:TeR/ + 
R-R’ + MgHal.,; or (iii) a mixture of the two possible products. 
The last type is now exemplified in the action of magnesium 
phenyl bromide on di-o-tolyltelluronium dibromide, or of o-tolyl- 
magnesium bromide on diphenyltelluronium dibromide, which leads 
to the formation of a mixture of simple and mixed tellurides, and 
thus forms a contrast with the action of magnesium phenyl bromide 
on di-p-tolyltelluronium dibromide, which leads solely to the pro- 
duction of phenyl p-tolyl telluride. The mixture of tellurides is 
converted into the corresponding dibromides, which are separated 
by fractional crystallisation, and the individual dibromides are 
subsequently reduced to the corresponding tellurides by magnesium 
methyl iodide. 

Phenyl o-tolyl telluride, TePh*C,H,Me, is a pale orange-yellow 
oil, b. p. 212—213°/22 mm. It yields the following derivatives: 
dibromide, microscopic, six-sided platelets or monoclinic rods, m. p. 
154—155° after softening at 150—151°; dichloride, four-sided rods 
and hexagonal platelets, m. p. 179—180° after softening at 176°; 
diiodide, red, monoclinic crystals, m. p. 172—173° after sinter- 
ing at about 169°; ode, colourless prisms, which soften at 214° 
and have m. p. 216—217° to a turbid liquid, which becomes trans- 
parent at 218°; mercuri-iodide, TePh-C,H,Me,Hgl,, small, yellow 
needles, m. p. 133—-134° after softening at about 123°. Phenyl-o- 
tolylmethyltelluronium iodide, needles, m. p. 119—120° (decomp. ) 
after softening at 116—117°, is generally a stable substance, which 
appears suitable for the preparation of optically active tellurium 
compounds, H. W. 


The Stability of Solutions of: Benzyl Alcohol. Davin I. 
Macut and Aurrep T. Suount (J. Pharm. expt. Ther., 1920, 16, 
61—69).—Solutions of benzyl alcohol kept in non-soluble glass 
vessels preserve their anesthetic properties completely for long 
periods of time, and such solutions tend to increase their hydrogen- 
ion concentration very slowly. 

When kept in soft glass containers, the fluid tends to become 
alkaline, and the drug rapidly deteriorates in anesthetic efficiency. 

J.C. D. 


Preparation of Benzyl Esters and other Benzyl Derivatives 
from Benzyl Chloride. M. Gomprere and C. ©. Bucuier 
(J. Amer. Chem. Soc., 1920, 42, 2059—2072).—Benzyl chloride, 
when heated with the dry salts of various organic acids in the 
presence of copper as a catalyst, gives fair yields of the corre- 
sponding esters. Much higher yields of purer esters are obtained 
by simply heating benzyl chloride and aqueous solutions of the 
salts, the mixture being thoroughly stirred all the time. Similarly 
with aqueous solutions of sodium phenoxides, benzyl chloride gives 
fair yields of mixtures of benzyl ethers and benzylphenols, the 
relative proportions of the two products varying with the phen»! 
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used. Good yields of the mixed mono-, di-, and tri-benzylamines 
were obtained from benzyl chloride and aqueous solutions of 
ammonium carbonate. The relative proportions .of primary, 
secondary, and tertiary amines varied according to the proportions 
of the reacting substances. Equally good results were obtained 
when the ammonium carbonate was replaced by aniline, methy]l- 
aniline, or m- or p-toluidine. For the preparation of benzyl 
cyanide from the chloride and sodium cyanide, it is quite satis- 
factory to use water as the solvent. 

In the preparation of benzyl alcohol by hydrolysis of the 
chloride, it is preferable to use sodium hydroxide rather than the 
carbonate, and to keep the time of boiling as short as possible. 


W. G. 


Interaction between Ester and Alcohol Groups in the 
Presence of Catalysts. Emi Fiscner [with Ernst Prasver and 
Fritz Brauns] (Ber., 1920, 53, [B], 1634—1644).—Glycerol 
a-benzoate is moderately rapidly converted in ethereal solution in 
the presence of potassium carbonate into a mixture of glycerol and 
dibenzoin. The process is more conveniently followed with the 
benzoy] derivatives of ethylene glycol in chloroform solution, where- 
by it is shown that the change is balanced and attains an equil- 
ibrium in the presence of the glycol and the mono- and di-benzoates. 
Similar phenomena are observed with the esters of monobasic acids. 
The action of the potassium carbonate appears to be definitely 
catalytic, since very small amounts of it are sufficient to accelerate 
the change. The phenomena are strikingly similar to those 
observed by Purdie (T., 1887, 53, 391), who found that an ex- 
change of alkyl radicles readily took place between simple esters and 
alcohols in the presence of a small amount of sodium alkyloxide. 
It is considered possible that similar displacements may occur 
among the esters of polyhydroxy-alcohols in the absence of catalysts 
and at the ordinary temperature, and that herein may be the 
explanation of the gradual change in melting point observed by 
Griin to take place when diacyl derivatives of glycerol are pre 
served, and also of the so-called “ageing” of the natural fats. 
The monobenzoate of ethylene glycol, when preserved during 
twenty-four hours in boiling chloroform solution in contact with 
anhydrous potassium carbonate, yields a considerable proportion 
of ethylene dibenzoate, whilst a mixture of molar quantities of the 
latter and ethylene glycol under similar conditions yields unchanged 
materials and the monobenzoate. Similarly, ethylene dibenzoate 
and ethyl alcohol yield ethyl benzoate and the mono- and di- 
benzoates of ethylene glycol, whilst ethylene glycol and methy! 
benzoate give unchanged ester and the mono- and di-benzoates of 
ethylene glycol. Resorcinol monobenzoate becomes decomposed into 
the dibenzoate and resorcinol, and, conversely, can be obtained from 
these substances. Glycerol monoacetate is largely transformed into 
diacetin. Glycerol and methyl benzoate, when heated with sodium 
methoxide in pyridine-methyl-alcoholic solution, yield glycero 
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benzoates. Similarly, glycerol and methyl salicylate give glycerol 
salicylates. isoPropylideneglycerol and methyl benzoate under 
similar conditions are partly converted into <sopropylideneglycerol 
benzoate, whilst tribenzoin and glycerol give a mixture of glycerol 
mono- and di-benzoates. Methyl benzoate and benzyl acetate are 
partly transformed into methyl acetate and benzyl benzoate in 
chloroform solution in the presence of sodium methoxide, or in 
methyl-alcoholic sodium methoxide solution. 

The following substances have been incidentally prepared during 
the course of the investigation: trimethylene glycol monobenzoate, 
colourless, relatively mobile oil, b. p. 163—164°/12 mm., D}** 1-141, 
and dibenzoate, m. p. 59°, from trimethylene glycol and benzoyl 
chloride in the presence of quinoline; trimethylene glycol di-p- 
nitrobenzoate, long, shining needles, m. p. 120° (corr.) after slight 
previous softening ; trimethylene glycol mono-p-nitrobenzoate, long 
needles arranged in clusters, m. p. 49°. H. W. 


Melting Point of Acetylsalicylic [o-Acetoxybenzoic] Acid. 
G. CappELui (Giorn. Chim. Ind. Appl., 1920, 2, 291—300).—The 
melting point of aspirin, determined in a capillary tube, is 132° 
if incipient fusion is taken, or 135° for complete transparency. 
[See also Dahm, A., 1919, i, 124.] =. me. 2s 


Isomerism of Formylphenylacetic Esters. V. Anilides 
and Piperidides of Formylphenylacetic Acid. WitneLm 
WisLicenus and Rupotr Erse (Annalen, 1920, 421, 119—158). 
—In continuation of previous work (compare A., 1917, i, 268), the 
anilides and piperidides of formylphenylacetic acid have now been 
investigated. In each case, two forms have been isolated, which, 
according to the evidence of the ferric chloride reaction and the 
Meyer bromine titration method, are to be regarded as enols, and 
hence also as geometrical isomerides, although it has not yet been 
found possible to assign a definite structure to each form. The 
definite enolic behaviour exhibited by each pair of isomerides 
appears to render the position of the corresponding esters the more 
remarkable, and, in this connexion, the authors are not prepared 
to admit the validity of the arguments advanced by Dieckmann 
(A., 1918, i, 15). The additive capacity, which has already been 
observed to some extent with the methyl and ethyl esters (Joc. cit.), 
is more marked with the anilides and piperidides, which give stable 
compounds with methyl and ethyl alcohols, and, in the latter 
instance, with water also. - 

Formic ester is slowly added to an ice-cold solution and 
suspension of phenylacetanilide in dry ether in the presence of 
sodium wire, when the sodium derivative gradually separates. 
The instability of the latter towards water prohibits the use of the 
selective acidification method of obtaining the a- or B-anilides, and 
the product is therefore treated with water and immediately run 
into an excess of dilute ice-cold sulphuric acid, the crude product 
consisting mainly of the B-anilide. a-Formylphenylacetanilide, 
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OH-CH:CPh-CO-NHPh, colourless, six-sided plates, is prepared 
in the pure condition by recrystallisation of the crude product from 
benzene (whereby it is necessary to work rapidly) or, less 
advantageously, from boiling light petroleum. It has m. p. 68°, 
and, when further heated, resolidifies, and again melts at 98°. 
In alcoholic solution it gives an immediate dark violet coloration 
with ferric chloride. It is slowly transformed at the ordinary 
temperature into the 8-modification (more rapidly when heated) 
or when preserved in contact with less benzene than is requisite 
for complete solution (the dissolved portion, however, consists ex- 
clusively of the a-variety). 8-Formylphenylacetanilide is isolated 
as described above or by crystallisation of the crude product from 
ether or glacial acetic acid. It forms colourless, three-sided leaflets, 
m. p. 98° (occasionally higher), is stable in absence of air, but is 
slowly oxidised by the latter to a viscous, yellow syrup, and, in 
alcoholic solution, gives an immediate, intense violet coloration 
with ferric chloride. Either variety gives an additive compound 
with ethyl alcohol, slender needles, m. p. 104—106° (decomp.), 
which slowly loses alcoho] when preserved; the relative stability 
of the substance, its inability to develop an immediate coloration 
with ferric chloride, and its failure to decolorise bromine cause it 
to be regarded as a definite chemical compound, 
OH:-CH(OEt)-CHPh-CO-NHPh. 

The corresponding product from methyl alcohol, silky needles, 
m. p. 107—108° (gas evolution), is considerably more stable, and 
can be preserved unchanged if air is excluded ; on exposure to air, 
it slowly eliminates formic acid. When titrated with bromine in 
alcoholic solution, the a- and B-forms indicate the presence of 96°5% 
and 98°8% of enol respectively. 

The following metallic derivatives of formylphenylacetanilide 
are described: sodium compound, yellowish-white, somewhat 
unstable, crystalline precipitate, which could not be completely 
purified ; copper compound, dark green, microscopic, silky needles, 
m. p. 172—173° (from alcohol), or prisms (+C,H,) from benzene; 
iron compound, slender, red needles, m. p. 207—209°. 

Formylphenylacetanilide is converted at 120—140° into 
B-anilino-a-phenylacrylanilide, NHPh-CH:CPh-CO-NHPh, yellow, 
hexagonal plates or almost colourless needles, m. p. 106—107°, and 
diphenylearbamide and phenylacetaldehyde; the former substance 
is much more smoothly produced by the action of an excess of 
aniline on formylphenylacetanilide at 60°. With phenylhydrazine, 
the anilide gives the corresponding phenylhydrazone, slender, 
colourless needles, m. p. 170—171°, which, at 200—220°, loses 
aniline and forms 1:4-diphenylpyrazolone, needles, m. Pp. 
194—195°. In one instance, an additive compound, small, colour- 
less needles, m. p. 158—160°, was isolated from formylphenylacet- 
anilide and phenylcarbimide, but, in general, for some unexplained 
reason, the action of the substances results in the evolution of 
carbon dioxide and production of f-anilino-a-phenylacrylanilide, 
m. p 106—108°. Saturated alcoholic hydrogen chloride, or, pre 
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ferably, concentrated sulphuric acid, converts a- or 8-formylphenyl- 
acetanilide into f-phenyl-a-carbostyril, colourless needles, m. p. 
227—-228°. Either form of the anilide (or the corresponding 
alcoholates) suffers autoxidation on exposure to air, yielding formic 
acid and benzoylformanilide, m. p. 63—64°, the latter being, how- 
ever, more smoothly obtained from the anilides by oxidation with 
potassium permanganate in acetone solution. 

Piperidine phenylacetate, long, slender needles, m. p. 101—103°, 
is converted at 180—200° into phenylacetopiperidide, colourless 
needles, m. p. 5—7°, b. p. 200—203°/12 mm. (which is con- 
veniently purified through the hydrochloride, needles, m. p. 
84—86°). The piperidide condenses with ethyl formate in ethereal 
solution in the presence of metallic sodium, yielding sodiwm formyl- 
phenylacetopiperidide, colourless, crystalline powder, which could 
not be completely purified; when suddenly acidified by an excess 
of cold dilute sulphuric acid, the sodium derivative yields formy]l- 
phenylacetopiperidide, m. p. 110—116°, which is probably to be 
regarded as the crude #-form. After being crystallised from a 
mixture of benzene and light petroleum, it gives a-formylpheny/l- 
acetopiperidide, HO-CH:CPh:CO-C;NH,,, indistinct, colourless, 
microscopic crystals, m. p. 104—-106°, which becomes oxidised, with 
evolution of formic acid, on exposure to air, and yields an 
immediate violet coloration with ferric chloride. In contrast to 
the crude product, the pure a-form is soluble in cold water, and the 
solution gradually deposits crystals of the hydrate, 

CH(OH),*CHPh:CO-C;NH,), 

m. p. 114° (the same substance is obtained when carbon dioxide is 
passed into an aqueous solution of sodium formylphenylaceto- 
piperidide) ; the substance is remarkably stable, and does not give 
an immediate coloration with ferric chloride. When heated in a 
vacuum at 70—80°, it loses the theoretical quantity of water, 
leaving a residue, m. p. 122°, which gives a violet coloration with 
ferric chloride (? §-formylphenylacetopiperidide), but, after 
repeated crystallisation from benzene and light petroleum, has 
m. p. 104—106° (a-form). The hydrate is transformed by boiling 
methyl alcohol into the corresponding methyl alcoholate, colour- 
less plates, m. p. 116—117°, and by ethyl alcohol into the ethyl 
alcoholate, microscopic platelets or long prisms, m. p. 98°. Formyl- 
phenylacetopiperididephenylhydrazone crystallises in colourless, 
rectangular plates, m. p. 158—159°, which gradually decompose 
when preserved, and is transformed at 180—200° into piperidine 
and 1:4-diphenylpyrazolone, m. p. 195—196°. 

Phenylacetodiphenylamide, CH,Ph*-CO-NPh,, m. p. 73—74° 
(Hausknecht gives 72°), is conveniently prepared from phenylacety] 
chloride and diphenylamine in the presence of pyridine; when 
treated with ethyl formate and potassium ethoxide in alcoholic- 
ethereal solution, it is quantitatively converted into diphenylamine 
and ethyl formylphenylacetate. A similar result was obtained 
when metallic sodium and ether were employed, the reaction in this 
instance occurring very slowly. H. W. 
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Addition of Aliphatic Aldehydes to Unsaturated Com- 
pounds. New Synthesis of éLactones. Hans Mr&erwein 
(Ber., 1920, 58, [B], 1829—1835).—In continuation of previous 
work (A., 1919, i, 21), it is shown that aliphatic aldehydes which 
contain at least one hydrogen atom attached to the carbon atom 
vicinal to the aldehyde group are pre-eminently capable of con- 
densing with unsaturated aldehydes and ketones, with the form- 
ation of dialdehydes or ketonic aldehydes. The additive capacity 
probably depends on the desmotropic character of the aldehydes; 
attempts to isolate sodium derivatives by the action of sodium, 
sodium alkyloxide, or sodamide on ethereal solutions of the alde 
hydes were not, however, successful, since the corresponding aldols 
were immediately produced, even at —40°. In connexion with the 
latter observation, it is somewhat surprising that potassium meth- 
oxide can be used as condensing agent with aldehydes, but the 
explanation is found in the fact that aldol formation occurs much 
more slowly in alcoholic solution than in any other solvent, owing 
to the reversible production of hemiacetals, OH:-CHR:OR’. 

The ae-dialdehydes and ae-ketoaldehydes are smoothly converted 
into the isomeric 5-lactones by an intramolecular Cannizzaro reac- 
tion under the influence of alcoholic alkyloxide. The isolation of 
the dialdehydes or ketoaldehydes in the pure condition is quite 
unnecessary for this purpose, since by suitable modification of 
temperature, period of heating, and concentration of alkali it is 
possible to obtain either the primary product, the 6-lactone, or 
the corresponding hydroxy-acid. 

The additive capacity of aliphatic aldehydes also extends to 
aB-unsaturated esters; thus, isobutaldehyde combines with methy] 
benzylidenemalonate to give the compound, 

CHO-CMe,:CHPh:CH(CO,Me),, 
m. p. 150—152°, and this points the way to a possible simple 
synthesis of 5-aldehydo-acids. 

Finally, aB-unsaturated aldehydes, which contain at least one 
hydrogen atom attached to the carbon atom vicinal to the double 
bond, readily condense with other unsaturated substances; thus, 
a-methyl-8-ethylacraldehyde unites with phenyl styryl ketone, 
yielding the compound, CH,Bz-CHPh:CHMe-CH:CMe-CHO. The 
last reaction explains the transformations suffered by acetophenone 
when heated with sodium ethoxide; in all cases, the primary pro- 
duct is dypnone, COPh*CH:CMePh, which, as an af-unsaturated 
ketone, readily unites with other unsaturated compounds, thus 
yielding dypnopinacone, CHBz:CPh-CH,*CMePh:CH,Bz, and the 

2bh--CH: 
compound, Siete oa , described by Castaldi (this vol., i, 391). 

[With Georc  KILuine. |}—y-Benzoyl-B-phenyl-aa-dimethyl-n- 
butaldehyde, CH,.Bz-CHPh-CMe,°CHO, needles, m. p. 105—106°, 
which decomposes when further heated into its components, is 
prepared by warming a methyl-alcoholic solution of phenyl styry! 
ketone and ‘sobutaldehyde with a solution of potassium methoxide 
at 40°; the aldehyde is oxidised by chromic acid to y-benzoyl-A- 
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phenyl-aa-dimethyl-n-butyric acid, m. p. 160°. If the reaction 
mixture is allowed to remain in contact with a further quantity 
of potassium methoxide, the corresponding lactone is obtained, 
which, however, is somewhat difficult to isolate, so that it is prefer- 
able to convert it first into 5-hydroxy-Bi-diphenyl-aa-dimethyl-n- 
valerie acid, OH*CHPh-CH,*CHPh:CMe,°CO,H, rhombic prisms, 
m. p. 154—155°, from dilute acetic acid, prismatic plates (+ CHCI,) 
from chloroform, which yields the /actone, coarse needles, m. p. 
106—107°, when heated at 200°. 

[With Kari  Srernacker. |—ayy-Trimethyl-B-ethyl-6-valero- 


CHEt-CHMe-CO ; : 
1 > | . ° 
lactone, ¢Me,—CH,—0 ’ almost colourless, mobile oil, b. p. 140°/ 


17—18 mm., Dj’ 0°9892, n? 1-46412, is obtained from isobut- 
aldehyde and a-methyl-Bethylacraldehyde; the corresponding 
hydroxy-acid is unstable in the free state, and is oxidised by 
potassium permanganate to aay-trimethyl-B-ethylglutaric acid, 
CO,H-CMe,-CHEt-CHMe-CO,H, small, prismatic crystals, m. p. 
135—136°. H. W. 


Reactions with a-Campholide and Ethyl Bromo- 
campholate. H. Rupz and A. Jiaa1 (Helv. Chim, Acta, 1920, 3, 
654—668).—a-Campholide may be obtained in almost theoretical 
yield by heating camphoric anhydride in contact with a nickel 
catalyst and in a current of hydrogen, using an electric furnace, 
as previously described (A., 1919, i, 29, 334). When the tempera- 
ture of the furnace is too high and the current of hydrogen 
insufficient, the campholide formed is accompanied by volatile oils, 
consisting partly of oxygenated compounds and partly of unsatu- 
rated hydrocarbons of the formula CyH,,. 

By a slight modification of Baeyer and Villiger’s method of pre- 
paration (A., 1900, i, 133), bromocampholic acid may be obtained 
in 80% yield; the acid crystallises in plates or leaflets, m. p. 177° 
(decomp.). The following derivatives of the acid have been pre- 
pared. The chloride, C\)H,,OC1Br, best obtained with the help of 
thionyl chloride, forms stout crystals of monoclinic habit, m. p. 
57°5°; the amide, C,,H, ,ONBr, fine needles, m. p. 207°; the anilide, 
CH,Br-C,H,,-CO-NHPh, white needles, m. p. 142°; the phenyl- 
hydrazide, CH,Br°C,H,,;CO-NH-NHPh, slender needles, m. p. 
150—151°; the methyl ester, colourless, greasy oil, b. p. 139°/ 
15 mm.; the ethyl ester, m. p. 9—10°, b. p. 142—143°/13 mm. ; 
the phenyl ester, colourless plates, m. p. 46—47°, -b. p. 204°/ 
11 mm. 

A compound, C,,H,,0, which may be 3-phenylethyl-1:2:2-tri- 
methyleyclopentane 1-benzyl ketone (%), 

CH,Ph-CH,°C,H,,"CO-CH,Ph, 
obtained in small yield by the interaction of ethyl bromo- 
campholate and magnesium benzyl chloride, forms iarge, shining 
leaflets, m. p. 119°, b. p. 245—250°/14 mm. 

When heated with quinoline, aniline, or dimethylaniline, ethyl 
bromocampholate loses ethyl bromide, giving a-campholide. When 
heated with methyl-alcoholic potassium hydroxide, however, it loses 


a i* 
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only hydrogen bromide, yielding ethyl 1: 2 : 2-trimethyl-3- 
methylenecyclopentane-1-carborylate, CH,:C,H,,°CO,Et, which is 
a colourless oil of pleasant, aromatic odour, b. p. 93°/12 mm., 
[a}?+20°62° (12°99°), [a]? +26°73° (16°38°), [afi iss nu) + 31°57° 
(18°97°), [a 41-24° (25°41°) (the values in brackets being for its 
solution in benzene), m, 1°45575, m, 145773, m, 1-46446, 
n, 1°47005; when treated with bromine in chloroform, this un- 
saturated ester yields its bromo-derivative, C,.H,,0,Br, m. p. 149°. 
1:2:2-Trimethyleyclopentane-| : 3-dimethanol, 


H,—-CH(CH,°OH) 
be cuncmony>o™> 

obtained by reducing a-campholide with sodium and alcohol, forms 
long, shining needles, m. p. 130°, b. p. 151—154°/12 mm. 

a-Camphidone (compare Oddo and Leonardi, A., 1897, i, 86; 
Tafel and Eckstein, A., 1902, i, 43; Rupe and Splittgerber, A., 
1907, i, 1016; Tafel and Bublitz, A., 1906, i, 43) may be prepared 
in good yield by heating a-campholide in a sealed tube with zinc 
chloride and ammonia, and camphidine (Tafel and Eckstein, loc. 


cit.) may be obtained by similar treatment of the above glycol. 
T. H. P. 


The Vapour Pressure of Phthalic Anhydride. K. P. 
Monroe (J. Ind. Eng. Chem., 1920, 12, 969—-971. Compare this 
vol., i, 164).—The vapour pressure of phthalic anhydride at 
various temperatures was found to be as follows: 

B  acsccssccees 212-0° 222-0° 234-6" 241-5° 252-4° 284-6" 

p (mm. Hg) 130-5 172-1 241-2 287-1 369-4 759-3 

The interpolation formula applicable to these data is: 
log) p= 7°94234 — 2823°5/7, where p is the vapour pressure in 
mm. of mercury and 7' the absolute temperature. Ww. F. &. 


A New Class of Hypnotics. The Dialkylhomophthal- 
imides. Avueuste Lumikre and Férix Perrin (Compt. rend., 1920, 
171, 637—639).—Dialkylhomophthalimides of the type 

CRR’:CO 
CHi<co—-NH 


may readily be obtained by the action of the corresponding alkyl 
iodides on homophthalimide in the presence of sodium ethoxide. 
The following have been prepared: diethylhomophthalimide, m. p. 
144°; ethylpropylhomophthalimide, m. p. 117°; dipropylhomo- 
phthalimide, m. p. 128°; diallylhomophthalimide, m. p. 140—141°. 
All these compounds are hypnotics, whilst, at the same time, their 
toxicity is very slight, and they are apparently free from any 
unfavourable secondary action. W. G. 


Some Derivatives of Phthalide. J. Herzic [with Hepwie 
BRUNNER and MARIANNE arg wegen: | (Annalen, 1920, 421, 
283—-292).—In connexion with the work on gallcflavin (this vol., 
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i, 863), it has been found necessary to repeat the investigations 
of Bargellini and Molina (A., 1912, i, 773) on 3:4:5-trimethoxy- 
phthalide. The ——- = 3:4 :5-trimethoxytrichloromethyl- 


phthalide, C.H(OMe)s<oarco1,) >O, by the action of chloral on 


methyl trimethylgallate, could , be satisfactorily repeated, but 
by hydrolysis of the crude product of the action, followed by treat- 
ment with diazomethane, it was found possible to isolate methyl 
3:4:5-trimethoxyph anenpee 


C,H (OMe)s<oae H(CO Mey? 


monoclinic crystals, a:6:c=1-1366:1:0°6983, B=122°33’, m. p. 
119—121°, in reasonable yield, which is hydrolysed by methyl- 
alcoholic potassium hydroxide to 3: 4 : 5-trimethoxycarboxy- 
phthalide, m. p. 146—149° (Bargellini and Molina give m. p. 
142—-143°). Distillation under diminished pressure or treatment 
with sodium acetate and acetic anhydride (but not with the latter 
alone) transforms the acid quantitatively into 3:4:5-trimethoxy- 
phthalide, monoclinic crystals, @:b:c=0°9548:1:0°9640, m. p. 
133—135° (Bargellini and Molina, m. p. 134—135°). 

The melting point of 3: 4:5-trimethoxy-o- rig acid has been 
recorded as 175—176° by Windaus (A., 1911, i, 904), 174° by 
Bargellini and Molina (loc. cit.), and still haber by Feist (A., 
1908, i, 100); a specimen prepared by the oxidation of 3:4 : Stri- 
methoxyphthalide had the constant m. p. 145—148° (decomp.), 
and readily yielded the corresponding methyl ester, m. p. 62—65°. 
A specimen prepared by the authors, and subsequently recrystal- 
lised three times from a mixture of ether and light petroleum by 
Windaus, had m. p. 171° after some previous softening. Appar- 
ently, the conversion of the acid into the anhydride is greatly 
catalysed by traces of impurity, possibly derived from the alkali 
of the glass capillaries. 

Methyl 2:3-dimethoxybenzoate condenses with chloral hydrate 
in the presence of concentrated sulphuric acid, with the formation 
of 5:6-dimethoxytrichloromethylphthalide, m. p. 105—107° 
(Fritsch, A., 1898, i, 663, gives 104°), which is hydrolysed with 
some difficulty to 5: 6-dimethoxycarboryphthalide, 


C,H (OMe), <cmco, Hy? 


m. p. 151—154°. The latter is quantitatively transformed into 
5:6-dimethoxyphthalide, m. p. 99—101°, when distilled under 
diminished pressure. No evidence of the formation of Fritsch’s 


2-carboxy-3 :4-dimethoxymandelic acid could be observed. 
H. W. 


The Bile Acids. VI. Martin Scuenck (Zeiisch. physiol. 
Chem., 1919, 107, 152—156).—Cilianic acid and hydroxylamine 
hydrochloride were dissolved in 10% sodium hydroxide, and, after 
heating in steam for a few hours, the mixture was left for twenty- 
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four to forty-eight hours at the ordinary temperature. On the 
addition of dilute hydrochloric acid, a pasty precipitate was 
formed. The precipitate, as well as the filtrate, was extracted 
with ether, and the ethereal extract evaporated at the ordinary 
temperature, and eventually in a vacuum. A white, amorphous 
substance was thus obtained, which gave Lassaigne’s reaction. 
This substance was extracted twice with ether (fractions A and £), 
leaving a residue fraction, C. The three fractions commenced 
liquefying at about 100° and frothing about 120—125°, after 
which temperature they decomposed. The nitrogen analyses of all 
three fractions agreed with the figures for the oxime of cilianic 
acid, C,,H,,0,,NOH, in which only one ketone group reacts 
with the hydroxylamine. The theory of the formation of cilianic 
acid from bilianic acid, and its bearing on the other inactive ketone 
group, is discussed. S. S. Z. 


Unsaturated Bile Acids. Fr. Borpecker (Ber., 1920, 53, [B). 
1852—1862).—-The only unsaturated bile acids which have been 
isolated previously are cholatrienecarboxylic acid (Wieland and 
Weil, A., 1912, i, 830) and choladienecarboxylic acid (Wieland and 
Sorge, A., 1917, i, 685), which are obtained from cholic and deoxy- 
cholic acids, respectively, by distillation under diminished pressure, 
and in which the hydroxyl groups of the parent acids are com- 
pletely absent. The author has examined the behaviour of cholic 
acid towards milder dehydrating agents (molten glycollic acid and 
potassium hydrogen sulphate, dilute sulphuric acid, zine chloride, 
oxalic acid, phosphoric acid), and has obtained products from 
which an unsaturated dihydroxy-bile acid, C.,H,,0,, can be 
isolated in good yield, and for which he proposes the name 
apocholic acid. It follows that one of the three secondary 
hydroxy-groups of cholic acid is particularly readily eliminated 
under the action of dehydrating agents, whilst the remaining two 
are considerably more firmly retained. Now Borsche (A., 1919, 
i, 276) has shown that two hydroxyl groups are present in the 
same positions in the molecules of cholic and deoxycholic acid, 
and, if the third hydroxyl group of the former is the one which 
is lost, avocholic acid must be an unsaturated derivative of deoxy- 
cholic acid. The direct hydrogenation of apocholic to deoxycholic 
acid has not been effected up to the present, since the substance is 
peculiarly resistant to the action of hydrogen, but the two acids 
are so similar in their general chemical behaviour that they can 
readily be mistaken the one for the other. 

Cholic acid is converted by zinc chloride in boiling acetic acid 
solution into a mixture of unchanged material, apocholic acid 
and less saturated acids; the latter are separated by treatment 
with cold ether, and are recovered from the ethereal solution as a 
pale yellow resin. Cholic and apocholic acids are separated by 
taking advantage of the sparing solubility of the former in cold 
alcohol, in which the latter dissolves readily. The crude apocholic 
acid is converted into its compound with acetic acid, and the latter 
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is crystallised from aqueous alcohol, the product being ultimately 
heated at 120—130°/0:1—0°3 mm. apoCholic acid has m. p. 
173—174°, [a]? + 49°87° in absolute alcoholic solution ; it immedi- 
ately decolorises alkaline potassium permanganate solution, readily 
absorbs bromine, with the formation of a dibromide, and gives a 
coloration with acetic anhydride and sulphuric acid similar to, but 
more decided than, that of deoxycholic acid. Its alkali salts are 
freely soluble in water, but the calciwm, barium, and strontium salts 
are precipitated as plaster-like masses. The magnesium salt crystal- 
lises in very characteristic, slender needles; the si/ver salt was 
analysed. The following additive compounds are described: 
acetic-apocholic acid, Cy,Hs,0,,C;H,O,, small, colourless prisms, 
m. p. 135—155° after previous softening according to the manner 
of heating, [a]> +45°35° in alcoholic solution, which obstinately 
retains a portion of the acetic acid, even after protracted heating ; 
hutyric-apocholic acid, (Cy,H3.04).,CyH,O., needles, m. p. about 
170°; palmitic-apocholic acid,  (Co4H4.04)g,C\gHgg02, slender 
needles, m. p. 184—185°, [a]> + 43°7° in absolute alcohol; stearic- 
apocholic acid, needles, m. p. 185—186°; a compound could not 
be obtained with formic acid; with benzene, needles, m. p. 
174—-175°; with xylene, (Co,H4,04)o,CgH,9, hexagonal plates, m. p. 
171—172° after previous softening; with naphthalene, 
(C,H 3504 )o,CioHs, 

slender needles, m. p. 173—174°, [a]? +41°20° in absolute alcohol ; 
with ethyl alcohol, slender needles, which lose alcohol on exposure 
to air; with ethyl acetate or acetone, unstable prisms; with benz- 
aldehyde, needles, m. p. 156°; with d-camphor, C,H .0,,C,9H,,9, 
small needles, m. p. 179—180° after softening at 177°, [a]i + 43-80° 
in ethyl-alcoholic solution. 

Methyl apocholate has m. p. 88—90° after slight previous 
softening; it retains a part of the ability of the parent acid to 
form additive compounds, and thus yields the substances, 

C.,Hs,0,Me,MeOH, 
long prisms, m. p. 83—84° after softening at 75°, which slowly 
loses methyl alcohol on exposure to air, and C.,H,,0,Me,C,H,0,, 
large prisms, m. p. 87——-88° after slight softening at 85°. 


H. W. 


The Chemistry of Polycyclic Structures in Relation to 
their Homocyclic Unsaturated Isomerides. I. Some 
Derivatives of cycloPentene and dicycloPentane. Ernest 
Harotp Farmer and CaristopHErR Kerk Incorp (T., 1920, 117, 
1362—1373). 


The Resolution of the Keto-dilactone of Benzophenone- 
2:4:2': 4’ tetracarboxylic Acid. Witt1am Hopson Mitts and 
CuaRLEs Reynotps Nopper (T., 1920, 117, 1407—1410). 


Tannins. VI, Chebulic Acid. II. Kart Frevpensere and 
Bruno Fick (Ber., 1920, 53, [B], 1728—1736. Compare A., 
1919, i, 412).—Chebulic acid is decomposed by hot water into an 
amorphous acid and a crystalline tannin, which has been pro- 
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visionally regarded as a digalloyiglucose. This hypothesis is now 
fully confirmed by observations on its degradation under the 
influence of tannase (compare this vol., i, 562); the increase 
in acidity and the relative proportions of gallic acid and dextrose 
can only be explained if the substance is regarded as a digalloyl- 
glucose, and this is confirmed by the results of the elementary 
analysis of the substance itself and of its crystalline acetyl deriv- 
ative [di(triacetylgalloyl)-triacetylglucose, coarse needles, m. p. 
177—179°], and of determinations of molecular weight, which can 
be effected in boiling acetone. The digalloylglucose is unaffected 
by emulsin, phaseolunatase, or yeast extract, and thus differs from 
the 1-galloyl-8-glucose recently described by Fischer and Berg- 
mann (A., 1919, i, 89). It is possibly a derivative of aglucose, 
but probably the 1-position of the sugar is free, and, in chebulinic 
acid, attached to the amorphous acid. Investigation of the latter 
is as yet incomplete. It does not crystallise in the free state. In 
addition to the thallium salt described previously (loc. cit.), the 
brucine salt, m. p. about 250° after darkening above 200°, has 
now been investigated. The composition of both these salts 
indicates that it is a dibasic acid, C,,H,,0,,, but it possibly con- 
tains a third, feebly acidic, group, since the equivalent, as deter- 
mined by titration with litmus as indicator, corresponds with about 
4C,,H,,0,,;. It yields pyrogallol when distilled under diminished 
pressure. The suggested formula, C,,H,,0,,, can be brought into 
harmony with the composition of chebulic acid if the latter is 
regarded as formed from digalloylglucose and the acid with the 
loss of two molecules of water: CogH 0,4 + C)4H, 40); = Ca, Hg,0o9 + 
2H,O. Such a new formula for chebulic acid is in agreement with 
the most trustworthy analytical data recorded in the literature 
and with the molecular weight as determined by titration and by 
the ebullioscopic method with acetone as solvent. It also explains 
satisfactorily the observations recorded in the previous communi- 
cation on the fission of chebulic acid. 

It is, however, quite possible that the “fission acid” has only 
half the assumed molecular weight, although the composition of 
the salts does not harmonise so well for an acid such as C,H,0,, 
and the explanation of the optical activity is difficult ; in this case, 
two such molecules must be present in the molecule of chebulic 
acid. The hypothesis that the “fission acid” is actually a mix- 
ture, possibly of C;H,O, and C,H,O;, would explain many of its 
properties and be reconcilable with other observations, such as 
the ratio of the amounts of degradation products obtained from 
chebulic acid. Lastly, it is also possible that a third, readily 
detached gallic acid residue is present in chebulic acid. H. W. 


The Synthesis of f£-Keto-bases from Amine Salts, 
Formaldehyde, and cycloHexanone. OC. Mannicn and R. Braun 
(Ber., 1920, 53, [B], 1874-—-1880).—The synthesis, previously 
applied to aliphatic ketones (A., 1917, i, 634), has now been 
extended to cyclohexanone. 
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1-Dimethylaminomethyleyclohexan-2-one hydrochloride, colour- 
less crystals, m. p. 152°, is readily obtained in 85% yield by the 
interaction of cyclohexanone in formaldehyde solution and di- 
methylamine hydrochloride. The corresponding free base, 


H,¢-CH,-CH-CH,-N Me, 
H,C-CH,*CO ' 


has b. p. about 100°/13 mm., and cannot be long preserved at the 
ordinary temperature; the picrate, pale yellow needles, m. p. 
149°, perchlorate, m. p. 156°, and aurichloride, yellow prisms, 
m. p. 132°, are described. The methiodide is very unstable, 
decomposing at the ordinary temperature into trimethylammonium 
iodide and methylenecyclohexanone. The keto-base yields an 
oxime hydrochloride, very hygroscopic rods, m. p. 158°, and a 
cyanohydrin, broad needles, m. p. 55°; it is oxidised to adipic 
acid by potassium permanganate or nitric acid. Reduction by 
means of aluminium amalgam and moist ether converts the ketone 
into 1-dimethylaminomethylcycloheran-2-ol, colourless, stable cil, 
b. p. 108°/13 mm. [the hydrochloride, very hygroscopic crystals, 
m. p. 160°, grerate, acetate, colourless liquid, b. p. 136°/13 mm. 
(hydrochloride, m. p. 141°), and benzoate, viscous oil (hydro- 
chloride, needles, m. p. 220°), are described]. 

The condensation of methylamine hydrochloride, formaldehyde, 
and cyclohexanone takes a more complicated course, but it has 
been found possible to isolate the following substances in the pure 
condition: (i) l-methylenecyclohexan-2-one, b. p. 65°/13 mm., 
semicarbazone, m. p. 195°; (ii) the ether, O(CH,*C,H,O)>, rods, 
m. p. 149°, the constitution of which is deduced from its analysis, 
its inactivity towards acetic anhydride, and the formation of a 
semicarbazone and a bisphenylhydrazone, m. p. 191°; and (iii) 

: CH,°CH’CH,°CH, ], 
hiscyclohexanonylmethylmethylamine, MeN} ae ; 
needles, m. p. 172° (the hygroscopic hydrochloride, aurichloride, 
platinichloride, picrate, yellow needles, m. p. 175°, and methiodide, 
quadratic crystals, m. p. 144°, are described). 

Similarly, ammonium chloride, formaldehyde, and cyclohexan- 
CH,°CH,°CH, ° 
CO—CH,°CH, |, 
slender crystals, m. p. 119°; hydrochloride, coarse, colourless 
crystals, m. p. 110°. H. W. 


' : CH,° 
one give tricycloheranonylmethylamine, N| . 


Preparation of £-Tetrahydronaphthyl Methyl Ketone. 
Apert R. F. Hesse (Ber., 1920, 53, [B], 1645).—It has been 
observed by Scharwin (A., 1902, i, 625) that acetyl chloride reacts 
unusually energetically with tetrahydronaphthalene, and that 
tetrahydronaphthy] methyl ketone can only be isolated in the pure 
state from the product by repeated fractional distillation. The 
difficulties attendant on the preparation have been ascribed by 
von Braun to the presence of dihydronaphthalene in the original 
material, and this suggestion appears to be confirmed by the 
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author’s observation that pure tetrahydronaphthalene reacts slowly 
with acetyl chloride in carbon disulphide solution in the presence 
of aluminium chloride, with the production of f-tetrahydro- 
naphthyl methyl ketone, b. p. 182°/20 mm., which is obtained in 
the pure condition after a single distillation, and in almost 90% 
yield. The ketone is conveniently characterised as its semicarb- 
azone, m. p. 234—235°. H. W. 


Relationships between the Dimeric Ketens and cyclo- 
Butane-1 : 3-dione and its Derivatives. G. Scurorrer (Ber., 
1920, 58, [B], 1917—1926).—A reply to Staudinger’s criticism 
(this vol., i, 517) on the author’s conception of dimeric ketens as 
“polymolecules,”’ in which the components are not united by main 
or subsidiary atomic valencies, but by molecular valencies (A., 
1917, i, 145). 


The isolation of two camphorketens, eae One 


¢ H CO. CO : , 
gt hig i : Sg 
and MO >< 60? <b, has been considered by Staudinger 


as strong evidence in favour of regarding such substances as atomic 
compounds, but the author points out that the cis-trans nature 
of the isomerism has been by no means definitely established. The 
two forms differ most widely in their specific rotations in benzene 
and ethyl acetate solutions, and such considerable divergence is 
more readily explained by the assumption of structural isomerism, 
the greater specific rotation of the one isomeride being due to the 
presence in it of a double bond in close proximity to the asym- 
metric carbon atom. The argument is illustrated at the instance 
of methyl camphorcarboxylate, which, in the ketonic form, has 
[a], +18°40° in benzene solution (mean value of a large number 
of determinations, in which c=0-°3—3'0) ; in alcohol, ethyl acetate, 
acetone, ether, and chloroform, the values of [a|? are +59-58°, 
59°00°, 54°39°, 62°66°, and 62°33°, respectively, and each of these 
solutions contains an equilibrium mixture. The completely 
enolised ester has [a]?? about + 154° in benzene or alcohol, although 
this value is a little uncertain by reason of the unascertained 
influence of the sodium alkyloxide added as enolising agent. It is 
certain, however, that the specific rotation of the enol is about 
eight times that of the ketone, and similar differences are recorded 
for other keto-enolic desmotropes in the camphor series. It 
appears therefore valid to conclude that Staudinger’s camphor- 
ketens are keto-enolic isomerides, which may be regarded as formed 
from the desmotropic forms of camphorcarboxylyl chloride in 
accordance with the schemes: 


C-COCl U-CO c-CO 
(a) C,H,,<t —> O8.<H 5 > (CHL<i.g ), 


C-OH 
and (6) 
H-COCl C:CO . C:CO\ , 
CH, <i, — CH iu<)5 > Cem ); 


PF reer OB ee KS Ss Ow Se Tt OM 
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the form (a), which contains an olefinic double bond in close 
proximity to the two asymmetric carbon atoms, exhibits the higher 
optical activity. 

The cyclobutane-1:3-diones cannot be considered as 1 :3-cyclo- 
butenolones, since they behave towards metals in indifferent media 
precisely as diketones, and are only attacked after addition of an 
enolising solvent, such as alcohol. Staudinger’s explanation of 
the phenomena as due to passivity of the metal is insufficient, 
since the enolic forms react as strong acids. The author justifies 
his previous position with respect to the isomerism of the methyl- 
ketencarboxylic esters, (CO,Me-CMe:CO),, and methyl 1:3-di- 

- ‘ Me CO. Me 
methyleyclobutanedionedicarboxylate, CO,Me? “<co>"<co, Me’ 
and finds in the action of bromine (giving an additive product, 
which spontaneously eliminates methyl bromide) further evidence 
in favour of his mode of formulating the latter substance, since 
the reaction is readily explained by the intermediate formation of 


the product c0,Me>C<9-7eBr< ge which — subse- 


quently passes into the more stable anhydride, 


Me _,CO-O 
Sc%” Sco 


CO,Me~ \CO-CBrMe 


the reaction’is thus precisely analogous to the transformation, 
recorded by Staudinger, of the methyl ester of camphoryl chloride 
into a brominated camphoric anhydride under the influence of 
bromine at a low temperature. 

The transformation of dimeric ketens into ketones and deriv- 
atives of B-ketocarboxylic acids cannot be regarded as evidence 
of their constitution, since they are readily depolymerised to the 
highly reactive simple ketens, which can readily unite with carb- 
oxylic acids or their derivatives to B-keto-acids. Further, the 
reverse transition of a true cyclobutane-1:3-dione into a dimeric 
keten has not, so far, been observed, and so long as this is the case 
the substances cannot be regarded as keto-enolic desmotropes. 


H. W. 


Malonyl Bromide and a Synthesis of peri:Acenaphth- 
indandione. Kart Fvietscuer, Hetnrich Hirrer, and Pau 
Wotrr (Ber., 1920, 53, [B], 1847—1852).—The synthesis of a 
large number of indandiones has been described by Fleischer and 
his co-workers, but these substances have almost invariably been 
prepared by the aid of dialkylmalonyl] chlorides; attempts to pre- 
pare unsubstituted compounds have generally been unsuccessful by 
reason of the instability of malonyl chloride. Since, however, 
Fleischer and Wolff (this vol., i, 541) have found that oxalyl 
bromide is more suitable than oxalyl chloride for ring formation, 
on account of the greater mobility of the halogen atoms, the 
authors have turned their attention to the possibilities of malonyl 
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bromide, and find that this substance also gives considerably better 
results than the corresponding chloride. 

Malonyl bromide, pale yellow, heavy liquid with a distinct 
green fluorescence, which fumes strongly on contact with the atmo- 
sphere, and gradually becomes brown when preserved, b. p. 
55—57°/11 mm., is prepared by passing an excess of dry hydrogen 
bromide into ice-cold malonyl chloride. It reacts with ace- 
naphthene dissolved in carbon disulphide in the presence of 
aluminium chloride to yield periacenaphthindandione (annexed 

formula), yellowish-brown, rectangular rods or small 
H,C—-CH, needles united in clusters, which become discoloured, 

4 , but do not melt, below 300° (a similar experiment 
( " 5 with malonyl chloride did not yield this substance). 
A/S The constitution of the compound is deduced from 

. its oxidation by fuming nitric acid to a mixture of 

CO CO mellophanic acid, C,,H,O,, m. p. 239—241°, and 

a naphthalene-l :4:5:8-tetracarboxylic acid, colourless 

CH, needles, not melting below 300°, which has been 

obtained previously by Freund and Fleischer (A., 

1913, i, 1075) by oxidation of 5-isobutyrylacenaphthen-6-carb- 
oxylic acid. H. W. 


Synthesis of a Phenanthra-anthraquinonefluorenone. 
ALFRED ScHAARSCHMIDT and JoHANN HERZENBERG (Ber., 1920, 
53, [B], 1807—1814. Compare A., 1919, i, 26).—Chloroanthra- 
quinone-2-carboxylic acid is converted by phosphorus pentachloride 
into the acid chloride, which condenses with p-xylene in the 
presence of aluminium chloride to yield 1-chloro-2-p-xyloylanthra- 
quinone, C,,H,O,Cl-CO-C,;H,Me,, pale yellow, shining needles, 
m. p. 175—176°, the success of the preparation being greatly 
dependent on the purity of the xylene. 1-A mino-2-p-xyloyl- 
anthraquinone, compact, reddish-brown needles or leaflets, m. p. 
146—147°, prepared by heating the preceding substance with 
alcoholic ammonia at 180—190°, is diazotised in concentrated 
sulphuric acid solution, and the product is treated with copper 
powder, whereby dimethyl-1:2-anthraquinonefluorenone [3:4- 
phthalyl-5 :8-dimethylfluorenone| (formula I), yellowish-brown 
leaflets with an intensely green fluorescence, m. p. 256°, is obtained, 
together with 1 - methylphenanthra-anthraquinonefluorenone 
(formula II), pale brown, amorphous powder, which volatilises 
without melting at 370—400°, the substances being separable by 
crystallisation from pyridine or carbon disulphide; minor amounts 
of 1-hydrory-2-p-ryloylanthraquinone (which was not further 
investigated) and 2-p-ryloylanthraquinone, m. p. 159° (which was 
also prepared from anthraquinone-2-carboxylyl chloride, p-xylene, 
and aluminium chloride, and yields an intensely green vat 
with hyposulphite), were also isolated. The constitution of 
1-methylphenanthra-anthraquinonefluorenone follows from _ its 
formation by dehydrating agents, such as zine chloride or sulphuric 
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acid, from p-dimethylanthraquino-2:1-fluorenone. [Either sub- 
stance is converted by fusion with potassium hydroxide into a 
methylphenanthra-anthraquinonecarboxylic acid (formula IIT), 
reddish-brown, amorphous substance, which could not be crystal- 
lised by reason of its very sparing solubility in all media; the 
corresponding silver salt was analysed. 


CO CO CO 
Xr. OO. OD 
As et de ip MAA 


—>+ aol ) —> nol | 
Me( 4 i , \Y \co,8 
M M 
a we \ MMe 
I : KOH A 
(I.) (IL.) vith (ILI.) 
H. W. 


¢ 


The Camphene Series. I. Mechanism of the Trans- 
formation, isoBorneol — Camphene. Hans Merrwein and 
Konrap vaN Emster (Ber., 1920, 53, [B], 1815—1829).—The 
unusual phenomena attendant on the conversion of isoborneol into 
camphene have usually been explained by the assumption of the 
intermediate formation of tricyclene; this hypothesis is, however, 
rendered improbable by the authors’ observation of similar changes 
in the dehydration of monocyclic alcohols, which are structurally 
similar to isoborneol, and it appears more probable that the 
intermediate product is a compound with a bivalent carbon 

atom (annexed formula). Attempts were there- 

fore made to form such a substance, and 

#,0-OH—OH, camphorhydrazone was, for this purpose, treated 
H.C UMe,C< with yellow mercuric oxide, wri giving the 
‘doe | . : ; 
CMe mercury compound, CHS On NH-He-OH 
which, when warmed in alcoholic suspension, was, 

however, smoothly transformed into tricyclene. The idea of the 
intermediate formation of a compound with bivalent carbon must 
therefore be abandoned. Tricyclene, which can readily be 
obtained from easily accessible materials in this manner, has been 
subjected to an extended examination, and is found to be practic- 
ally unaltered by protracted treatment with sulphuric acid (33%) 
at 100° (in similar circumstances, isoborneol is almost entirely con- 
verted into camphene), and to react with chloroacetic acid with 
considerably less readiness than does camphene. It is therefore 
impossible that tricyclene should be an intermediate product of 
ihe transformation of /soborneol or its esters into camphene. In 
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general, it is shown that fission of the trimethylene ring in tri- 
cyclene occurs most readily between the 1:2- or 1:6-carbon atoms; 
thus, it is reduced by hydrogen and nickel at 180—200° to 
isocamphane, b. p. 163°, m. p. 57°, possibly after isomerisation to 
camphene. Addition of bromine leads to 

it ir eal the formation of a liquid not 9 (prob- 

i ! . Me _ ably annexed formula), from which crystals 
ieee CH, PSB of Pract cr fhe dibromide poten be 
CH caused to separate, and which readily 

loses one atom of bromine when boiled 

with alcoholic alkali. When gaseous hydrogen chloride is passed 
into an ethereal solution of tricyclene (or of camphene), crystal- 
line camphene hydrochloride (annexed formula), m. p. about 
125-——-127°, separates in 70% yield; the sub- 

H,C-CH--CMe, stance is characterised by the unusual mobility 
Me__ of _ the chlorine atom and the readiness with 
Hwy Cl which it eliminates hydrogen chloride. The 
CH latter phenomenon is rapidly exhibited by the 
freshly prepared substance, and appears to be 

catalytically -accelerated by acids. The chloride is slowly decom- 
posed by cold water, with production of camphene hydrate, m. p. 
146—147°, and so rapidly by WV /2-alcoholic alkali that it can be 
smoothly titrated with such cold solutions. Its most remarkable 
property, however, is its tendency towards transformation into 
tsobornyl chloride, m. p. 158°, which occurs slowly at the ordinary 
temperature, rapidly in a sealed tube at 130—140°, or by diges- 
tion with methyl-alcoholic or ethereal hydrogen chloride at the 
ordinary temperature. This behaviour explains why previous 
attempts to prepare camphene hydrochloride have invariably led 
to products containing more or less isobornyl chloride. The latter 
is far more stable towards N/2-alcoholic potassium hydroxide 
solution, but the chlorine atom can be removed quantitatively by 
boiling the substance with the reagent for half an hour; pinene 
hydrochloride is practically unaffected by this treatment. A 
simple method is thus given for approximately estimating the 
proportions of camphene hydrochloride, isobornyl chloride, and 
pinene hydrochloride in a mixture of the three products. The 
camphene hydrochloride-isobornyl chloride transformation has 
been examined in this manner, and it is shown that an equilibrium 
is attained in the presence of the two chlorides, and also, in all 
probability, of pinene hydrochloride. Camphene hydrochloride 
and isobornyl! chloride therefore behave as desmotropic substances, 
and this discovery gives the explanation of the transition from the 
camphor to the camphene series, and vice versa. The formation 
of isobornyl esters from camphene occurs through isomerisation of 
the camphene hydrate esters primarily formed. The formation of 
camphene from pinene hydrochloride, isobornyl chloride, and other 
isobornyl esters, initially obtained by the action of acidic agents 
on isoborneol, takes place after previous transformation of these 
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substances into camphene hydrochloride or other camphene hydrate 


esters: 
H,C-CH—OMe, 

H,C-CH—OMe, H,C-CH--CMe, én 

1 | . 1 | Me —y 
H,C CH, C:CH, = H,C CH, V< =— H,C——-CMe 

\de/ \ I 2 O-Ac Po 

= AcO-CH 

The change, tsoborneol — camphene, is thus closely analogous to 


the so-called retro-pinacoline transformation (Tiffeneau, A., 1908, 
i, 117), but the mechanism of the action is not fully elucidated. 
Most probably it consists of intramolecular atomic displacements, 
that is, a direct exchange of position between the alkyl radicle 
and the halogen atom, since it 1s otherwise difficult to explain the 
analogous change observed with tertiary alcohols and their esters. 

Finally, it has been observed that the camphene obtained from 
optically active or inactive isoborneol is invariably inactive, and 
the same is generally true for isoborneol prepared from camphene. 
This fact was easily explicable on the assumption that symmetrical 
tricyclene is intermediately formed, but this hypothesis is no longer 
tenable. Possibly the desmotropic nature of the isobornyl and 
camphene hydrate esters is in itself sufficient explanation of the 
observed racemisation, but it appears more probable that, in addi- 
tion to the main reaction, isoborneol = camphene hydrate — 
camphene, a subsidiary reversible change, camphene hydrate — 
tricyclene, is also involved, in which racemisation occurs. Since 
this is caused by the presence of acids, it would therefore be ex- 
pected that transformations of isoborneol into camphene, and vice 
versa, which take place in the absence of acids, would lead to 
optically active products. This seems actually to be the case, since 
active zsoborneol has been prepared by the action of cold formic 
or acetic acid on camphene in the absence of mineral acid, whilst 
the possibility of preparing active camphene from ‘soborneol 
appears to bé guaranteed by Ipatiev’s conversion of optically active 
tsoborneol and borneol into active ‘socamphane. 


Chinese Pine Resin and its Essential Oil. YEInosuKE 
Suinosaxr and Tetsuis Ono (J. Chem. Ind. Tokyo, 1920, 28, 
45—56).—Pine resin obtained from Wen-Chow, China, contained 
815% of an essential oil, DY 0-8670, nf 1°4711, [a], —31°41°, 
which contained 85% of a-pinene, a trace of dipentene, and 11% of 
a tricyclic sesquiterpene, C,,;Hy, b. p. 92—93°/2°5 mm., 
D® 0°9408, D® 0°9398, n? 1-5031, [a], +47°311° in ether, which 

. was isolated as the monohydrochloride, needles, m. p. 58—59°, by 
passing hydrogen chloride into an ethereal solution of the fraction 
of the essential oil, b. p. 90—105°/2°5 mm. 
CHEMICAL ABSTRACTS. 


Glucosides. VII. Constitution of Amygdalin. P. Karrer, 
C. Nacett, and L. Lane (Helv. Chim. Acta, 1920, 8, 573—583. 
Compare this vol., i, 370).—The object of the experiments here 
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described was to ascertain if the still unknown disaccharide of 
amygdalin is identical with cellobiose. It has been already shown 
(A., 1919, i, 594; this vol., i, 370, 395) that the silver salts of 
a-hydroxy- or o-hydroxy-carboxylic acids react with acetylbromo- 
glucose, giving the acetylated glucosides and esters of these 
hydroxy-acids. Tetra-acetylglucosidomandelic acid, obtained in 
this way from mandelic acid, has now been converted by the action 
of phosphorus pentachloride into §-tetra-acetyl-d-glucosido-dl- 
mandelic acid chloride, which, with the calculated quantity of dry 
ammonia, gives the corresponding amide. These reactions have 
been carried out with the inactive mandelic acid residue; the 
further conversion of the amide into the mandelonitrile glucoside 
by dehydration and deacetylation has not been proceeded with, as 
Fischer has shown it to be possible with the active tetra-acetyl- 
glucosidomandelic acid amides. 

Attempts have been made to apply these methods to the pre 
paration of mandelonitrile celloside. The interaction of inactive 
silver mandelate and acetobromocellobiose does, indeed, yield 
hepta-acetylcellosidomandelic acid, but the yield is very small, so 
that this reaction depends more on the nature of the halogenated 
compound than on that of the complex silver salt; the smallness 
of the yield renders it impossible to convert the acid into the 
corresponding acid chloride and amide. Since, however, hepta- 
acetylcellosidomandelic acid is not identical with hepta-acetyl- 
amygdalinic acid, it follows that the non-acetylated acids are not 
identical, and that the sugar of amygdalin cannot be cellobiose; 
the 8-glucosidic nature of the union of the disaccharide in the two 
cases is shown by the fact that hydrolysis is effected by emulsin in 
either case. 

Unsuccessful attempts have been made to induce ethyl mandelate 
and acetobromocellobiose to react, with formation of ethyl hepta- 
acetylcellosidomandelate. Hepta-acetylethylcelloside may, how- 
ever, be obtained from acetobromocellobiose, alcohol, and silver 
oxide, and, on hydrolysis, yields ethylcelloside, which is the first 
alkylcelloside known in the crystalline and pure condition (com- 
pare Skraup and Konig, A., 1901, i, 370; 1902, i, 135). 

B-Tetra-acetyl-d-glucosido-dl-mandeloyl chloride, 

COC1-CHPh-O-C,H,0;Ac,, 
forms aggregates of concentric, colourless needles, m. p. 117—119°. 
The corresponding amide, NH,*CO-CHPh-O-C,H,0;Ac,, crystal- 
lises in aggregates of colourless, concentric needles, m. p. below 
100° after previous sintering. 

Hepta-acetylcellosido-dl-mandelic acid, 

CO,H:-CHPh:O-C,,H,,0,,Ac,, 
forms crystals, m. p. 179—182°, [al about —44°, and does not 
reduce Fehling’s solution. 

Hepta-acetylethylcelloside, Ci.H,,O0,,Ac;;OEt, crystallises in 
long, white needles, m. p. 184°, [a],, —24°76° (in chloroform), and 
reduces Fehling’s solution slightly, possibly owing to slight 
contamination. 
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Ethylcelloside, C,.H>,0,;)°OEt, is hygroscopic, reduces Fehling’s 
solution in the hot, has [a], —9°55°, and yields the hepta-acetyl 
derivative on acetylation. 3. we 


The Influence of the Structure of £-Glucosides on the 
Action} of Emulsin. Emm Fiscner (Zeitsch. physiol. Chem., 
1919, 176—202).—The action of emulsin on glucosides of glycollic 
acid, a-hydroxybutyric acid, mandelic acid, amygdalic acid, 
cellosidoglycollic acid, their salts, esters, amides, and nitriles, was 
investigated. The glucosidomandelic acid was prepared from the 
tetra-acetate of the ethyl ester with baryta, and the glucosido-d- 
mandelic acid was extracted from the glucosides of d- and 
lmandelic acid mixture as the quinine salt. The glucosido-d- 
mandelic acid was also extracted as the cinchonine salt from the 
amygdalic acid mixture. Cellosidoglycollic acid was prepared as 
follows. Hepta-acetylcellosidoglycollic ester was dissolved with 
crystalline barium hydroxide in water, and the solution kept for 
one and a-half to two days at the ordinary temperature. The 
excess of barium was then removed with sulphuric acid, and the 
cellosidoglycollic acid precipitated as the lead salt, from which, by 
treatment with hydrogen sulphide, the free acid, C,,H,,0,,, decomp. 
195°, a2? —25°12—25°65°, was obtained. The free acids were 
scarcely affected by small quantities of emulsin. The amides, the 
esters, and the nitriles were more easily hydrolysed than the other 
derivatives. The derivatives of glucosido-a-hydroxyisobutyric acid 
were resistant. The salts and the amide of d-mandelic acid, in 
contradistinction to the /-compounds, were not attacked by the 
enzyme; the methyl ester and nitriles of both, on the other hand, 
were attacked. A half of the theoretical quantity of dextrose was 
obtained by the emulsin hydrolysis of d-amygdalic acid. The 
nitrile of cellcsidoglycollic acid, unlike the nitrile of glucosido- 
glycollic acid, was hydrolysed into dextrose and hydrocyanic acid. 
In general, it may be concluded that glucosides of phenols and 
phenolecarboxylic acids are degraded with greater ease than 
glucosides of the aliphatic alcohols and acids of a similar structure. 

8. 8. Z. 


Cantharidin. IX. Cantharolic Acid. J. Gapamer (Arch. 
Pharm., 1920, 258, 171—182. Compare A., 1915, i, 432).— 
Cantharolic acid is isolated as a by-product from the substances 
formed by the action of hydrogen bromide in glacial acetic acid 
solution on cantharidin ; it occurs in the portion which is insoluble 
in ether, together with unchanged cantharidin and cantharic acid, 
from the latter of which it is separated by taking advantage of its 
very sparing solubility in boiling alcohol. It is an unsymmetrical, 
monobasic acid containing a lactone group and a free hydroxyl 
radicle. Its structure and genetic relationships are indicated by 
the scheme: 
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Cantharolic acid. 


Cantharolic acid crystallises in shining rhombs, m. p. 254—256° 
to 258—260° (decomp.), according to the rate of heating. It is 
very stable towards alkaline permanganate. It behaves towards 
alkali as a monobasic acid. The presence of the lactone ring is 
demonstrated in the usual manner, and fission is found to be more 
complete than in the case of cantharic acid, but even here the 
process is complicated by the partial decomposition of the acid by 
excess of alkali. The hydroxyl group could not be detected by 
phosphorus trichloride, but the acid is converted by cold concen- 
trated sulphuric acid into the su/phuric ester, which was isolated 
in the form of the barium salt, C,)H,,O,SBa,3H,O. The free sub- 
stance was not obtained, since in aqueous solution it somewhat 
readily undergoes autohydrolysis, with the production of 
cantharolic acid; the crude material could be resolved into its 
optical antipodes by brucine in aqueous solution, thus yielding 
brucine l-cantharolic acid sulphate, Cyy)H,sO,8,2C,,H,0,No,7H,0, 
very slender needles, and brucine d-cantharolic acid sulphate, 
Cy9H,4Os8,2C.g,Hog0,N.,3H,O, coarse, platelike needles. The 
brucine salts were converted into the corresponding ammonium 
salts, and from polarimetric analyses of the latter, the values 
[a], —67°2° and +67:9° are calculated for the free acids in 
aqueous solution. Hydrolysis of the acids occurs slowly in boiling 
aqueous solution, but the cantharolic acid produced is almost com- 
pletely racemised, the effect appearing, however, not to be due to 
the protracted exposure to a somewhat high temperature. 
Cantharolic acid is converted by hot concentrated sulphuric acid 
into cantharic acid. 

The resolution of r-cantharolic acid has also been attempted by 
the fractional crystallisation of the brucine salt from water; the 
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most highly active acid obtained had [a], —31°25° in aqueous solu- 
tion, m. p. 260—263° (decomp.). The resolution is remarkable 
in that the salts only separate when the concentrated solutions are 
warmed, thus probably indicating the existence of a soluble 
hydrated and sparingly soluble anhydrous form of the salts, and, 
further, in that all the fractions yield exclusively levorotatory 
acids. The explanation of the latter phenomenon is found in the 
fact that whilst cantharolic acid itself is asymmetric in structure, 
its hydrate, formed by hydrolysis of the lactone, is symmetrical. 
In aqueous sclution, an equilibrium exists between the lactone and 
hydrate, which is disturbed by the removal of a portion of the 
lLacid as the brucine salt. A portion of the hydrate therefore 
passes into the r-acid, whilst, simultaneously, inactivation of the 
dissolved d-acid occurs through formation of the hydrate. In 
this manner, a complete conversion of the r-acid into the /-acid 
can be effected through the symmetrical hydrate. In agreement 
with this explanation, it is found that /-cantharolic acid becomes 
slowly racemised in aqueous solution, and that the same process 
occurs more rapidly in the presence of an excess of sodium hydr- 
oxide. In addition to r-cantharolic acid, however, another 
optically inactive acid is formed in the latter circumstances, and 
this is produced exclusively when cantharolic acid is heated with 
alkali hydroxide on the water-bath. This acid is amorphous, and 
yields an amorphous calcium salt; analyses, taken in conjunction 
with its mode of formation, indicate that it is 1 :2- -dimethyleyclo- 
hexadienecarboxylic acid, but its physical properties suggest that it 
is a polymeride of this substance. H. W. 


Picrotoxin. IX. Degradation of Picrotoxinin by Ozone. 
Paut Horrmann and Hans Prituwitrz (Arch. Pharm., 1920, 
258, 200—226).—Further insight into the constitution of picro- 
toxin (compare A., 1916, i, 566, 827) is afforded by the conversion 
of picrotoxinin by ozone into formic acid and a ketone, a-picro- 
toxininone, which, under the action of dilute sulphuric acid or 
concentrated hydrochloric acid, suffers a change similar to that of 
picrotoxin, and yields picrotoxinonic acid. These facts, combined 
with the behaviour of the substance towards nitric acid, lead the 
authors to the conclusion that the methylene group in " picrotoxin 


is directly united to a ring carbon atom, CHg:C¢ (Cis 1409) |. 


Picrotoxinin is obtained in good yield from picrotoxin by a 
modification of the method described previously (Meyer and 
Bruger, A., 1899, i, 226; Horrmann, A., 1912, i, 709), and is con- 
verted by ozone in ethyl acetate solution into the corresponding 
ozonide. Fission of the latter to formic acid and a-picrotoxinin- 
one, C,4H,,0;, is most conveniently effected by violent agitation 
with cold water. When rapidly crystallised from hot water, the 
substance separates in shining needles (+H;O), and does not 
exhibit a sharp melting or decomposing point either in the 
hydrated or anhydrous condition. It has [a]f®? —10°6°6’ in 
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alcoholic solution. It behaves as a dilactone with two free hydr- 
oxyl groups. The presence of the ketonic oxygen atom is shown b 
the isolation of a semicarbazone, colourless leaflets (+ H,O), which, 
when air-dried, begins to decompose at 230°, when anhydrous at 
224°, but without exhibiting a definite end-point of decomposition, 
and a phenylhydrazone, colourless, silky needles, decomp. 
232—248° after discolouring at 225°. In boiling aqueous solu- 
tion, a-picrotoxininone is slowly transformed into B-picrotoxinin- 
one, C\4H,,0;, which is more conveniently prepared by heating the 
a-derivative under diminished pressure at 195°; this forms long, 
anhydrous needles, which are freely soluble in water, and decom- 
pose sharply and without melting at 252—253°. Like the a-com- 
pound, it is a dilactone with two free hydroxyl groups. It has 
|a}'7° +83°23’ in alcoholic solution, and gives a semicarbazone, 
granular precipitate (+H,O), which commences to decompose at 
222°, darkens at 240°, and subsequently passes into a product, 
which decomposes above 300°, a phenylhydrazone, pale yellow pre- 
cipitate, which decomposes definitely at 273° when rapidly heated, 
and an oxime, cubic crystals, which decomposes sharply at 255°. 

a- and B-Picrotoxininone are converted by ice-cold .V/10-aqueous 
potassium hydroxide solution into two different dicarboxylic acids, 
C,,H,,0,, which, however, show little tendency to crystallise. The 
a-acid is characterised by its phenylhydrazone, yellow, amorphous 
precipitate, which decomposes definitely at 220°; the B-acid was 
analysed as the silver salt and as the phenylhydrazone, pale red 
needles, which decompose at 140—-141°.  a-Picrotoxininone is 
transformed by dilute methyl-alcoholic potassium hydroxide solu- 
tion into amorphous substances and picrotoxinonic acid, needles, 
which decompose at 260°, [a|{}* + 101°46/ in ethyl alcohol (pheny]- 
hydrazine salt of the phenylhydrazone, pale yellow needles, 
decomp. 206—207°), which is identical with the product prepared 
by Horrmann and Wachter (A., 1916, i, 827) from the ozonide of 
picrotoxinic acid. The same acid is also obtained by the action 
of boiling dilute sulphuric acid on a- or B-picrotoxininone, or from 
the former by the prolonged action of cold concentrated hydro- 
chloric acid. 

Picrotoxinin is converted by cold concentrated hydrochloric acid 
into two substances, one of which, amounting to about 50% of the 
material taken, remains undissolved; analyses agree with 
C,;H,g0,. Two of the oxygen atoms are present in a lactone 
group, since the substance slowly dissolves in warm potassium 
hydroxide solution (1 molecule), and the neutral solution yields 
a silver salt, C,;H,,O,Ag, when treated with silver nitrate. Its 
other properties, notably its sparing solubility in practically all 
the usual media, and its high temperature of decomposition (above 
300°), suggest its identity with picrotoxid prepared by Schmidt 
(A., 1884, 845) by the action of hydrogen chloride on picrotoxin 
in the presence of ether; attempts to prepare material for com- 
parison by Schmidt’s method were not, however, successful. It 
was not found possible to prepare an acetyl or benzoyl derivative, 
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or to estimate the number of hydroxyl groups. The second sub- 
stance is isolated by extracting the acid solution with ether, or by 
evaporating it to dryness in a vacuum; the yield is not good, and 
the substance has not been obtained in the pure state. When 
dissolved in cold concentrated acetic acid and treated with an 
excess of phenylhydrazine, it gives a diphenylhydrazone, 
Cog H9g92N,, 
pale yellow granules, decomp. 163°. H. W. 


Hydrogenation of Furfuryl Alcohol and Furfuraldehyde 
to Tetrahydrofurfury] Alcohol. Heinrich Wiennaus (Ber., 1920, 
53, [B], 1656—1666. Compare Padoa and Ponti, A., 1907, 
i, 146; Bourguignon, A., 1908, i, 280; Pringsheim and Noth, this 
vol., i, 249).—Furfuryl alcoho! is hydrogenated by Paal’s method 
in aqueous solution and in the presence of sodium hydroxide 
sufficient to neutralise any liberated hydrogen chloride, or, prefer- 
ably, in the undiluted condition in the presence of palladised 
charcoal, with the formation of tetrahydrofurfuryl alcohol, colour- 
less liquid, b. p. 85—-86°/26 mm., 177°/750 mm., Di} 1-054, 
D? 1-0544, n” 1:44933, n® 1:45167, n® 145680, n” 1-46138. The 
corresponding constants of furfuryl alcohol are b. p. 80°/21 mm., 
82—83°/25 mm., 96°/45 mm., 171°/750 mm., D3} 1°131, Df 1°1296, 
n™” 1-48108, nj? 1°48477, nz’ 1°49398, ni’ 1°50192. The tetrahydro- 
aleohol does not decolorise bromine dissolved in water or light 
petroleum, is not rapidly oxidised by dilute permanganate solu- 
tion, and does not colour a pine shaving moistened with concen- 
trated hydrochloric acid. Furfuryl alcohol and its tetrahydro- 
derivative are markedly hygroscopic. The latter is most readily 
identified by esterification with pyruvic acid at 100° during two 
hours, fractionation of the product, and conversion of the crude 
ester into its semicarbazone, 

C,H,O-CH,°0-CO-CMe:N-NH-CO:NHa,, 

colourless leaflets, m. p. 184—186°; a similar method cannot be 
used with furfuryl alcohol, since the mixture is rapidly trans- 
formed, with considerable development of heat, into a dark green, 
plastic mass. Tetrahydrofurfuryl alcohol gives a phenylurethane, 
small crystals, m. p. 61° (the corresponding compound of furfuryl 
alcohol crystallises in colourless needles, m. p. 45°), and a diphenyl- 
urethane, m. p. 81°. 

Hydrogenation of furfuraldehyde in the presence of palladised 
charcoal and without solvent leads chiefly to the formation of 
tetrahydrofurfuryl] alcohol. H. W. 


Galloflavin. J. Herzia (Annalen, 1920, 421, 247—282),— 
Tetramethylgalloflavin readily loses one methoxy-group under the 
influence of alkali hydroxides, and passes into trimethylisogallo- 
flavin, which has been shown to contain a carboxyl group and a 
lactone ring. It has now been found possible to degrade the 
substance by a series of comparatively simple reactions to 3:4 :5- 
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trimethoxyphthalide, C,H(OMe);<pyy >0 (compare Bargellini 
and Molina, z 1912, i, 773), and thus 


CO to prove the presence of the group 

HO; “No CjH(OH);<G2>0 in isogalloflavin. 
HO Cc 

a sa After making allowance for the known 


= ~ Ps com presence of the carboxyl group, the resi- 
CO due, C,HO, remains, which is accounted 
for by the existence of another ring, thus 
leading to the annexed formula for isogailoflavin. 

[With Eisaseta Eywetinc and Hepwic Brunner.|—Tri- 
methylisogalloflavin decomposes when distilled into carbon dioxide, 
and a substance, C,,H,0,(OMe),, which does not react with diazo- 
methane or acetylating agents, and in which the lactone ring isonly 
shown to be present with difficulty; under definite conditions of 
successive treatment with methyl-alcoholic aqueous potassium 
hydroxide solution and acid, it is possible to convert it into the 
substance (I), m. p. 74—77°; the latter is converted by the further 
action of alkali hydroxide and potassium formate into a product 
(II), m. p. 134—136°, and this substance is further transformed 
by alkali into 3:4:5-trimethoxyphthalide and potassium acetate. 


CO,H COOK CO 
Meo” ‘ae —> Meo’ — —> MeO ¥, b 
Mea) co Meol ). Meo A 
(I.) (II.) 


The possibility of using the tetramethylisogalloflavincarboxylic 
acid, m. p. 132—135° (compare A., 1910, i, 676), as initial material 
for the study of the degradation of isogalloflavin has been investi- 
gated, but its method of preparation is too cumbersome for this 
purpose; its methyl ester has m. p. 53—55°. 

The action of zinc dust and aqueous potassium hydroxide solu- 
tion on isogalloflavin leads to the formation of the two acids, 
C,.H,O, and C,)H,O;. 

[With Franz Scuarrer.]|—The dihydroxy-dicarboxylic acid, 
C,.H,,0;, silvery leaflets, m. p. 191—194° (decomp.), which is 
readily oxidised in aqueous solution, is characterised by its con- 
version by diazomethane into a tetramethyl derivative, m. p. 
101—103°, which is hydrolysed to the corresponding dimethozry- 
dicarborylic acid, m. p. 200—203°; the latter is in part un- 
changed by distillation under greatly reduced pressure, and in 
part transformed into the monocarbozylic acid, 

C,,H,0(OMe),-CO.H, 
m. p. 132—135° (methyl ester, oil). The dicarboxylic acid is un- 
affected by acetic anhydride, sodium acetate, and zinc dust. The 
acid, m. p. 191—194°, is converted by methyl-alcoholic hydrogen 
chloride into the methyl ester, C,y,Hg0(OH),(CO,Me),, m. p. 
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153—156°, which yields the corresponding diacetyl derivative, 
m. p. 71—73°. The dimethoxydicarboxylic acid is unaffected by 
zinc and potassium hydroxide solution, by the latter alone under 
pressure, and at elevated temperature by treatment with sulphuric 
acid, or by oxidation with chromic acid. 

[With LupmiLta Parnas.|—The acid, C,,H,O;, could not be 
isolated in the pure condition by reason of its very ready oxidisa- 
bility in solution; the following series of derivatives, however, 
proves it to be a dihydroxymonocarboxylic acid. Trimethyl com- 
pound (from the acid and methyl sulphate in the presence of 
sodium hydroxide), colourless platelets, m. p. 101—103°, which is 
hydrolysed to the corresponding acid, C,H,O(OMe).° CO.H, m. p. 
185—188°, which distils unchanged under diminished pressure; 
methyl ester, C,H;O(OH).*CO,Me (from the crude acid and 
methyl-alcoholic hydrogen chloride), which is very difficult to 
purify, has m. p. 184—190°, and yields a diacetyl derivative, m. p. 
109—112°. The production of these acids is represented by the 
schemes : 


isogalloflavin: —> Yee on CO, K —_s 


-cO,K ail \-£0, K 
CH (CO,K)-CO-CH, CO, K “"* CH (OH)-CO-CH(CHO)-CO,K 


CO,K ~~ 
J -CH(OH)-CH(OH)-CH(CH,:OH):C0,K ——> 
CO,K - \- CO,K 


/ Olly COC (:CB,)-C0,K oR: -CO-CHMe:CO,K ~” 


i] 
O—--C-CH Me-CO,K 


0O,K +89 ')-CO,K 
C, HOPS cHiCo, K)-CO-CH,-CO,K Kom //-CH(OH)-COMe 


% H 
Joon: CHMe-0H 


The action of zinc dust and potassium hydroxide on galloflavin 
proceeds in the same manner, but the yields of the reaction pro- 
ducts are much smaller. Attempts to convert the acid 
C\.H,O, into C,H,O; by prolonging the action of zinc and 
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potassium hydroxide on isogalloflavin or on the dihydroxydicarb- 
oxylic acid did not lead to the desired result. 

[With Kart TRENKLE, Marianne SCHLEIFFER, and ELISABETH 
EyweE.inc.|—The action of acetic anhydride, sodium acetate, and 
zinc dust on isogalloflavin and its derivatives follows a somewhat 
complicated course. In these circumstances, isogalloflavin itself 
(which has been shown previously to give a normal triacetyl deriv- 
ative with acetic anhydride and sodium acetate) yields a tetra- 
acetyl compound, m. p. 203—-206° (decomp.) after becoming dis- 
coloured from about 180°, and the same substance can also be pre- 
pared from  triacetylisogalloflavin in similar circumstances. 
Similarly, trimethylisogalloflavin yields acetyltrimethylisogallo- 
flavin, long, colourless needles, m. p. 138—140°. On the other 
hand, the methyl esters of trimethyl- and triacetyl-isogalloflavin 
are unchanged by this treatment, for which the presence of a free 
carboxyl group appears essential. The exact mechanism of the 
reaction has not been fully elucidated. Carbon dioxide is certainly 
eliminated during the process, and it appears probable that the 
acetyl group takes the place of the carboxyl group; on the other 
hand, since the action only occurs in the presence of zinc dust 
(acetic anhydride and zine acetate do not even cause acetylation 
of the free hydroxyl groups of isogalloflavin), it is possible that 
the carbonyl group adjacent to the carboxyl radicle is reduced, 
and the secondary alcoholic group is then acetylated. Attempts 
to gain further insight into the action by a study of analogous 
substances do not afford much general information. Thus, 3:4:5- 
trimethoxyphthalidecarboxylic acid gave an almost quantitative 
yield of the corresponding phthalide, both in the presence and 
absence of zinc dust, whilst benzilic acid yielded small quantities 
of 8-diphenylpropionic acid. With 5:6-dimethoxyphthalide- 
carboxylic acid, a more complex change occurs, which does not give 
rise to the formation of the phthalide. 

The presence of a carboxyl group in isogalloflavin is clearly 
demonstrated by its direct conversion into the methyl ester, m. p. 
300—305° after previous darkening by methyl-alcoholic hydrogen 
chloride. In similar circumstances, galloflavin is absolutely un- 


affected. The conversion of 
CO galloflavin into sogalloflavin 
HO’ \“ \o appears to be due to a change 


of the type of the benzilic acid 

PT icctsinnnninie brought about in 

the five-membered ring of the 

former by potassium hydroxide, 

yielding the intermediate product (annexed formula), which 
passes, by loss of water, into isogalloflavin. H. W. 


OH C\on)” \co,K 


Ring Formation. Kart von Auwers (Annalen, 1920, 421, 
1—118).—{With Exisasernh LAMMeRutIRT.|—In view of the un- 
expected formation of 3:6-dimethyl-2 :3-dihydro-1 : 4-benzopyrone, 
m. p. 34—35° (semicarbazone, m. p. 232°), by the action of diethy]l- 
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aniline on m-a-bromovsobutyryl-p-cresol (A., 1917, i, 277), the con- 
stitution of the product has been rigidly proved, not only 
synthetically (Joc. cit.), but also by its conversion through the 
3-bromo-derivative, crystals, m. p. 70-—-71° (obtained by bromin- 
ation in carbon disulphide solution), into 3 :6-dimethylchromone 
[3 : 6-dimethyl-1 : 4-benzopyrone], CH Metin, colourless 
needles, m. p. 61—62°, b. p. 299—301°/atm., or 165—168°/ 
15 mm., by means of boiling dimethylaniline. 3:6-Dimethyl-1 : 4- 
benzopyrone, which yields m-propionyl-p-cresol and formic acid by 
boiling with alcoholic sodium ethoxide, has also been prepared by 
condensing m-propionyl-p-cresol and ethyl oxalate by means of 
sodium, heating the oily condensation product, 
OH:-C,H,Me-CO-CH Me-CO:CO,Et, 

with concentrated hydrochloric acid, and eliminating carbon 
dioxide from the resulting 3:6-dimethyl-1 : 4-benzopyrone-2-carb- 
oxylic acid. 

Contrary to the statement of Auwers and Krollpfeiffer (A., 
1915, i, 442), 3-bromo-6-methyl-2 :3-dihydro-1:4-benzopyrone is 
converted into 6-methyl-1 :4-benzopyrone by boiling with dimethyl- 
aniline. 

The conversion of m-a-bromoisobutyryl-p-cresol into 3:6-di- 
methyl-2 : 3-dihydro-1 :4-benzopyrone (see above) must involve the 
intermediate formation of the unsaturated ketone, 

OH:-C,H,Me-CO-CMe:CH,. 

In order to ascertain whether the conversion of such unsaturated 
ketones into benzopyrones is a general reaction, the condensation 
of p-tolyl methyl ether and crotonyl chloride by means of 
aluminium chloride has been examined. The reaction is compli- 
cated, and one or more of five different products may be obtained, 
according to the experimental conditions. It has been established, 
however, that if the ethereal solution of the initial condensation 
product is repeatedly shaken with aqueous sodium hydroxide, three 
products are obtained: (1) the methyl ether of m-crotonyl-p- 
cresol, OMe*C,H,Me-CO-CH:CHMe (only isolated as the disemi- 
carbazide derivative, 

OMe’C,H;Me-C[-N-NH-CO-NH,|CH,-CHMe-NH-NH-CO-NH,, 
m. p. 205—206°), (2) 2:6-dimethyl-2 :3-dihydro-1 : 4-benzopyrone, 
m. p. 54—55° (semicarbazone, m. p. 203°), and (3) 7-hydroxy-3 :4- 
dimethylhydrindone, whilst if the ethereal solution is directly dis- 
tilled under diminished pressure, the chief product is m-crotonyl- 
p-eresol, OH*C,H,;Me:CO-CH:CHMe, yellow solid, m. p. 65—66°, 
which is quantitatively converted into the isomeric 2 :6-dimethyl- 
2:3-dihydro-1:4-benzopyrone by distillation at the ordinary 
pressure (b. p. 277—-278°), or by treatment with aqueous sodium 
hydroxide. 

2 : 6-Dimethyl-2 : 3-dihydro-1:4-benzopyrone has been synthesised 
by condensing B-chlorobutyryl chloride, b. p. 51—53°/21 mm., 
with p-tolyl methyl ether, and eliminating hydrogen chloride from 
the resulting m-8-chlorobutyryl-p-cresol by means of sodium 
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carbonate. By bromination, it yields 3-bromo-2: 6-dimethyl-2 :3- 
dihydro-| :4-benzopyrone, m. p. 104—105°, which is converted 
into 2:6-dimethyl-1:4-benzopyrone, m. p. 102—103°, by boiling 
with dimethylaniline; the benzopyrone has also been prepared by 
condensing the methyl ether of m-acetyl-p-cresol with ethyl acetate 
and boiling the product, OMe-C,H,;Me-CO-CH,:COMe, with 
hydriodic acid. 

There is little doubt that the inability of m-a-bromoisobutyryl- 
p-cresol to give a trimethylcoumaranone is due to the gem-dimethy] 
group. That this group does not hinder the formation of a 6-ring 
is shown by the following experiments with p-hydroxy-m-tolyliso- 
butenyl ketone. The reaction in carbon disulphide between equal 
molecular quantities of p-tolyl methyl ether and ££-dimethyl- 
acrylyl chloride in the presence of aluminium chloride yields 
different products, according to the conditions. 7-//ydroxy-3:3:4- 


trimethylhydrindone, OH*C,H,Me< pon, colourless prisms, 


m. p. 67—68° (sodium derivative; semicarbazone, needles, m. p. 
201—202°), is obtained in small quantity. When an ethereal 
solution of the reaction product is shaken with sodium hydroxide 
solution and the resulting oil is treated with semicarbazide, the 
semicarbazone, m. p. 199—200°, of 2:2:6-trimethyl-2 : 3-dihydro- 
1:4-benzopyrone and m-f-semicarbazidoisovaleryl-p-cresol, 
OH-C,H,Me-CO-CH,"CMe,"NH-NH-CO-NHag, 
m. p. 148—149° (to be described elsewhere), are obtained. When 
the reaction product is not treated with sodium hydroxide, the 
principal product is p-hydroxry-m-tolyl isobutenyl ketone, 
OH-C,;H,;Me-CO-CH:CMe,, 
sulphur-yellow prisms and needles, m. p. 50—50°5°, b. p. 
159—160°/15 mm., Dj** 1:0376, m, 1°56280, ny, 1°57187 at 53°8°. 
This ketone is converted into 2:2:6-trimethyl-2:3-dihydro-l :4- 
benzopyrone by heating at 277—-278°, by boiling with diethy]l- 
aniline (but not with pyridine), by treatment with dilute sodium 
hydroxide solution or with sodium methoxide solution, or with boil- 
ing absolute alcohol containing a few drops of concentrated hydro- 
chloric (but not dilute sulphuric acid at the ordinary tempera- 
ture) acid. It is reduced in methyl-alcoholic solution by hydrogen 
and colloidal palladium to p-hydroxy-m-tolyl isobutyl ketone 
(semicarbazone, m. p. 204°), reacts additively with hydrogen 
chloride in cold glacial acetic acid to form p-hydroxy-m-tolyl 
B-chloroisobutyl ketone, OH-C,H,Me-CO-CH,°CMe,Cl, prisms, 
m. p. 53—55° (which is smoothly converted into 2:2:6-trimethyl- 
2:3-dihydro-1:4-benzopyrone by sodium hydroxide solution), and 
by bromination in cold carbon disulphide solution yields the 
dibromide, OH:C,H,Me-CO-CHBr-CMe,Br, faintly yellow needles, 
m. p. 70—71°; this is converted by dilute sodium hydroxide solu- 
tion into 3-bromo-2:2:6-trimethyl-2 :3-dihydro-1 :4-benzopyrone, 
m. p. 75—76°, which is also obtained by the careful bromination 
of the trimethylchromanone. 
The section closes with a comparison of the physical properties 
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of 6-methyl-, 3:6- and 2:6-dimethyl-, and 2:2:6-trimethyl-2 
dihydro-1 :4-benzopyrones, and of the ease of pons of their 
semicarbazones, oximes, p-nitrophenylhydrazones, 3-bromo- and 
3:3-dibromo-derivatives; the conversion of the bromo-derivatives 
into benzopyrones, of the dihydrobenzopyrones into dihydrobenzo- 
pyranols by Grignard reagents, and of the last into benzopyrens, is 
also described. Curiously enough, 2:2:6-trimethyldihydrobenzo- 
pyrone and magnesium methyl iodide in ethereal solution give 
visible signs of interaction, but, on working up the product, the 
unchanged trimethyldihydrobenzopyrone is obtained. 3:4:6- 
Trimethyl-2 :3-dihydro-1 : 4-benzopyranol, 


CMe(OH) CHMe 


C,H,Me 
ane —__—§CH, F 

stout prisms, m. p. 123—124°, is converted by phosphoric oxide on 

the water-bath into 3:4: 6-trimethyl-A*-benzopyren, 


CMe: 


HyMe<y_ dy 


b. p. 135—136°/13 mm. i setliabaiasiatiitiaiasiaa ial 
4-ol, prisms, m. p. 89—90°5°, and 2:4:6-trimethyl-A3-benzopyren, 
b. p. 138°5—139°5°/25 mm., have been prepared. 

[With H. Scuirre.]—Since the facility of formation of 
coumaranones is increased by meta-substituents in the phenolic 
portion of the molecule (Auwers and Pohl, A., 1914, i, 981), 
3:5-dimethylcoumaran-2-one, for example, being the most easily 
formed and the stablest of the coumaranones, it becomes of interest 
to ascertain whether the meta-substituting methyl groups or the 
gem-dimethyl group in 6-a-bromo¢sobutyryl-m-5-xylenol exercises 
the predominating influence when this compound is treated with 
reagents for the removal of hydrogen bromide; in the latter case, 
a tertiary alcohol would be expected, in the former a coumaranone 
or a dihydrobenzopyrone. The only product obtained when equal 
molecular quantities of m-5-xylyl methyl ether and a-bromovso- 
butyryl bromide are heated with aluminium chloride in carbon 
disulphide solution is 1:1:3:5-tetramethylecoumaran-2-one, colour- 
less needles, m. p. 41—42°, b. p. 130°/12 mm., Dj°* 1°0620, 
D? 1-060, m, 1:53765, n, 1°54359, m, 1°56110, n, 1 o78 20 at 18°2°, 
which has also been prepared by ‘methylating a: 5-trimethyl- 
coumaranone with sodamide and methyl iodide in “ ethereal 
solution. The compound does not react with semicarbazide or 
p-nitrophenylhydrazine, and is only slowly attacked by bromine in 
carbon disulphide, yielding 4-bromo-1:1:3:5-tetramethylcoumaran- 
one, silky needles, m. p. 74:5°, which has also been prepared by 
the interaction of 2-bromo-m-5-zylyl methyl ether, m. p. 24—25°, 
b. p. 137—139°/20 mm. (obtained by methylating the correspond- 
ing xylenol with methyl sulphate), and a-bromoisobutyryl bromide 
in the presence of aluminium chloride. 4:6-Dibromo-1:1:3:5- 
tetramethylcoumaranone, colourless needles, m. p. 151—152°, is 
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obtained by warming 1:1:3:5-tetramethylcoumaranone with 
bromine in glacial acetic acid solution, or by treating it with 
bromine and 2% of aluminium. 

The reaction between m-5-xylyl methyl ether, isobutyry] chloride, 
and aluminium chloride in carbon disulphide leads to the form- 
ation of 5-hydrory-m-6-xylyl isopropyl ketone, 

OH-C,H.Me,*COPré, 
stout prisms, m. p. 93—94°, b. p. 160—165°/24 mm., which does 
not form an oxime or a semicarbazone, but yields a p-nitrophenyl- 
hydrazone, yellow leaflets, m. p. 181—182°, and is converted by 
bromine in glacial acetic acid, according to the conditions, into 
2-bromo-5-hydroxy-m-6-xylyl B-bromoisopropyl ketone, 
OH-C,HMe,Br-CO-CMe.Br, 

stout prisms, m. p. 128—129°, or 2:4-dibromo-5-hydrozry-m-6- 
rylyl B-bromoisopropyl ketone, stout needles, m. p. 154°, each of 
which is smoothly converted into the corresponding brominated 
coumaranone by aqueous sodium hydroxide or boiling diethyl- 
aniline. 

m-5-Xylyl methyl ether, butyryl chloride, and aluminium 
chloride react in carbon disulphide solution to give 5-hydrory- 
m-6-zylyl propyl ketone, OH*C,H,Me,*COPrs, stout prisms, m. p. 
58—59°, and its methyl ether, b. p. 162°/16 mm., the latter being 
obtained even when an excess of aluminium chloride is used. The 
hydroxy-ketone does not react with hydroxylamine or semicarb- 
azide, but forms a p-nitrophenylhydrazone, yellow crystals, m. p. 
162—162°5°. The acetate, b. p. 173—175°/12 mm., by treatment 
with bromine (1 mol.) in carbon disulphide, yields 5-acetory- 
m-6-cylyl a-bromopropyl ketone, OAc*C,H,.Me,*CO-CHBrEt, m. p. 
36°5—38°5°, which is converted by hot aqueous-alcoholic sodium 
hydroxide into 3:5-dimethyl-l-ethylcoumaranone (see following 
section). When 5-hydroxy-m-6-xylyl propyl ketone is brominated 
in the same way as its acetate, the product is 2-bromo-5-hydroxy- 
m-6-rylyl propyl ketone, leaflets, m. p. 108—109°, but when two 
and three molecules of bromine are used, the product is 2-bromo- 
5-hydroxry-m-6-rylyl a-bromopropyl ketone, m. p. 112°5—113°5°, 
and 2:4-dibromo-5-hydroxy-m-6-xylyl a-bromopropyl — ketone, 
colourless needles, m. p. 124—125°, respectively. 2-Bromo-5- 
hydroxy-m-6-xylyl propyl ketone has also been prepared from 
2-bromo-m-5-xylyl methyl ether, butyryl chloride, and aluminium 
chloride, a remarkable by-product of the reaction being 2:4-dr- 
bromo-m-5-rylyl methyl ether, m. p. 108—109° (also prepared by 
methylating the dibromoxylenol). 

4-Bromo-3 :5-dimethyl-1-ethyleowmaranone, flattened _ prisms, 
m. p. 60—61°, is smoothly obtained by treating an acetone solu- 
tion of 2-bromo-5-hydroxy-m-6-xylyl a-bromopropyl ketone with 
aqueous sodium hydroxide; by bromination in carbon disulphide, 
it yields 1:4-dibromo-3 :5-dimethyl-1-ethyleowmaranone, m. P- 
44—45°. 

[With R. Doii.|—The object of this section is to ascertain 
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whether unsaturated hydroxy-ketones of the 

Me CO annexed type yield coumaranones or dihydro- 
PaO ie benzopyrones by treatment with ring-forming 


Me loH CH agents. 
oe CHR The reaction between m-5-xylyl methyl 
ether, crotonyl chloride, and aluminium 
chloride in carbon disulphide leads to the formation of 2:5:7- 
ae a ee ae ; CO-CH, 
trimethyl-2 : 3-dihydrobenzopyrone, CoH,Me< yo bu me’ 
needles, m. p. 66—67°, b. p. 172—-174°/23 mm. (semicarbazone, 
m. p. 219—220° [decomp.|; p-nitrophenylhydrazone, orange-red 
needles, m. p. 230—231°); no trace of a coumaranone could be 
discovered, although thorough search was made. 3:5-Dimethyl- 
l-ethylcoumaranone, b. p. 152—154°/18 mm., D7* 1:0667, 
nm, 1°53689, mn) 1°54240, nm, 1:°55907, n, 1°57403 at 20°5°, is pre- 
pared by treating m-d-xylyl methyl ether and a-bromobutyryl 
bromide with aluminium chloride in carbon disulphide solution, 
and shaking the resulting bromobutyroxylenol with aqueous 
methyl-alcoholic potassium hydroxide; the coumaranone must be 


purified through its acetate, CsH,.Me< ce Bt a Bp 


175—179°/23 mm., obtained by digesting it with acetyl chloride. 
The coumaranone does not react with semicarbazide under the 
usual conditions, and is converted by p-nitrophenylhydrazine into 
the pp/-dinitro-osazone of 5-hydroxy-m-6-xylyl ethyl diketone, 
OH-C,H.Me.*C(.N-NH°C,H,NO,)-CEt:N-NH-C,H,-NO,, orange- 
red crystals, m. p. 246°. 

Under the influence of aluminium chloride, m-5-xylyl methyl 
ether and 88-dimethylacrylyl chloride in carbon disulphide yield 
2:2:5:7-tetramethyl-2 :3-dihydro-1 :4-benzopyrone, stout prisms, 
m. p. 71—72°, b. p. 163—166°/17 mm. (semicarbazone, needles, 
m. p. 198—199°; p-nitrophenylhydrazone, stout, brick-red prisms, 
m. p. 210—211°); absence of 3: 5-dimethyl-1-isopropylcoumaranone 
among the by-products was not definitely ascertained. This 
coumaranone, b. p. 156°/20 mm., Df” 1°0472, m», 153396, 
ny 153955, nm, 1°55610, m 1°57256 at 21°0°, was prepared from 
m-5-xylyl methyl ether and a-bromovsovaleryl bromide in the usual 
way. 

By warming an alcoholic solution of benzaldehyde and 4-hydr- 
oxy-m-tolyl methyl ketone with 50% sodium hydroxide at 50° for 
many hours, and acidifying the resulting sodium salt, 4-hydrovy- 
m-tolyl styryl ketone, OH*C;,H,Me-CO-CH:CHPh, stout, orange, 
apparently rhombic crystals, m. p. 111°, is obtained, which 
evidently is not convertible into a bicyclic compound by alkali; 
by variations from the conditions of preparation mentioned above, 
however, 6-methylflavonone is formed in place of, or together 
with, the ketone. The ketone forms a dibromide, pale yellow, 
hexagonal prisms, m. p. 151—152°, which in warm alcoholic solu- 
tion is easily converted into 3-bromo-6-methylflavanone, colourless 
leaflets, m. p. 130°, by V/10-sodium hydroxide. 


silky, 
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The conversion of an o-hydroxy-ketone with an unsaturated side- 
chain into a bicyclic compound by alkali may be represented by 
the scheme: 


co—CH CO—CH CO-CH 
R ti 2 2 
<on Cur’ ~ ®<on éyr-on — B<o—dar’? 


the intermediate compound being unstable in the presence of 
alkali. An unsuccessful attempt to prepare such a compound has 
been made. 4-Hydroxy-m-tolyl B-chloropropyl ketone, 
OH:-C,H,Me-CO-CH,-CHMeCl, 

colourless needles, m. p. 66—67°, prepared from the unsaturated 
ketone and hydrogen chloride in glacial acetic acid at 0°, forms an 
acetate, prisms, m. p. 86—87° (which is best prepared, however, 
by heating the unsaturated ketone with acetyl chloride at 100° in 
a sealed tube), in which, however, all attempts to replace the 
chlorine atom by an acetoxy-group failed. 

The paper closes with a review of the most important results 
recorded in the three preceding sections and in thirteen papers 
published during the last six years in connexion with the form- 
ation of coumaranones, dihydrobenzopyrones, and hydroxy- 
hydrindones. 


The Chelidonium Alkaloids. II. [Quantitative Estima- 
tion of the Methylenedioxy-group in  Alkaloids.] 
J. Gapamer (Arch. Pharm., 1920, 258, 148—167. Compare this 
vol., i, 75).—The first part of the communication is devoted to a 
full description of the experimental evidence on which the author 
bases his formula for a/locryptopine, a preliminary announcement 
of which has been made previously (loc. cit.).  alloCryptopine is 
converted by phosphoryl chloride into isoallocryptopine chloride, 
colourless needles, m. p. 200—202°, which immediately develop a 
dark violet coloration with concentrated sulphuric acid, and this 
is identical in all respects (the mixture has m. p. 199—202°) with 
the product obtained by the action of potassium chloride on di- 
hydroberberine methosulphate; further, ¢soallocryptopine chloride 
is transformed by silver methyl sulphate into a product, m. p. 
195—198°, which is identical with dihydroberberine metho- 
sulphate, m. p. 197—200° (Perkin, T., 1916, 109, 834). Again, 
allocryptopine is reduced by sodium amalgam in sulphuric acid 
solution to dihydroa//ocryptopine, m. p. 167—168°, which is con- 
verted by phosphoryl chloride into sodihydroallocryptopine 
chloride, m. p. 248—250° (decomp.), which is identical with tetra- 
hydroberberine methochloride, m. p. 249—251° (decomp.), and 
the identity of the compounds is confirmed by comparison of their 
bromides. 

When the O-acetyl derivative of chelidonine is oxidised with 
mercuric acetate, a colourless, non-basic substance is obtained, 
which, particularly in acid solution, gradually acquires an intensely 
reddish-yellow coloration and basic properties. Its behaviour 1s 
thus strikingly analogous to that of dihydrochelerythrine described 


; 
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by Karrer (A., 1917, i, 349). Chelerythrine itself can, however, 
scarcely be directly related to chelidonine, but appears to be closely 
allied to a-homochelidonine. A preliminary examination of the 
subject reveals the following facts. Chelerythrine contains two 
methoxy- and one methylenedioxy-groups. A keto-group cannot, 
therefore, be present, and the reactions considered by Karrer to be 
due to the carbonyl group are to be regarded as occurring in the 
same manner as with cotarnine and berberine. Karrer’s assump- 
tion of the elimination of a chain, C;H;O, in the formation of 
chelalbin compounds is highly improbable, and in this connexion 
it is to be noted that berberine yields additive compounds with 
Grignard’s reagents. In its salts, chelerythrine is a quaternary 
base, the properties of which are due to the nitrogen atom (and 
not to basic oxygen, as postulated by Karrer). The free 
ammonium base appears incapable of existence; when the salts 
are treated with alkali, it immediately passes into the colourless 
carbinol base. It is extremely probable that an analogue of 
chelerythrine exists in nature which forms a chloride, 
C.)H,,0,NCl, 

differing from sanguinarine chloride, C,,H,g0,NCI, by contain- 
ing two less hydrogen atoms, and it appears to have been 
occasionally mistaken for the latter. The substance ultimately 
obtained from O-acetylhomochelidonine has m. p. 160—162°, and 
is identical with dihydrochelerythrine obtained by Karrer’s method | 
from an authentic specimen of chelerythine (Karrer gives m. p. 
143—144°, but his product is shown to be contaminated with 
impurities present in Merck’s preparation from Sanguinaria 
canadensis). The identity of the products is further established 
by the fact that the material from either source becomes oxidised 
on exposure to air to chelerythrine, which is identified as the 
cyanide, m. p. 258° (for which Karrer gives varying melting 
points). 

[With Wiunvterretp.|—Under the action of concentrated 
sulphuric acid, substances containing the methylenedioxy-group 
readily lose formaldehyde, which is capable of further condensa- 
tion; its action on phloroglucinol has been adapted by 
Weber and Tollens to the qualitative detection and quantitative 
estimation of the methylenedioxy-group, and the reaction has 
been occasionally applied to alkaloids (see, for example, Gaebel, 
A., 1910, i, 502), with which, however, it does not give very definite 
results. The method has been investigated further, and the follow- 
ing process is recommended. Pure phloroglucinol (0°3 gram) is 
dissolved in a warm mixture of water (15 c.c.) and concentrated 
sulphuric acid (15 ¢.c.), and the weighed quantity of alkaloid dis- 
solved in water (5 c.c.) is added. The mixture is shaken until a 
clear solution is obtained, and treated with concentrated sulphuric 
acid (10 c.c.). The flask is closed with a funnel and heated over 
wire gauze until the solution boils gently and a precipitate begins 
to form. It is then warmed in the water-bath at 70—80° for 
three hours. After twenty-four hours, the precipitate is filtered 
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through a Gooch crucible, washed with water (60 c.c.), dried at 
100° for four hours, and weighed. The weight of phloroglucide 
divided by 9°857 gives the amount of methylene, CH,. The 
method has several sources of error, and should therefore be 
effected with differing amounts of alkaloid and occasional blank 
experiments. The results are to be regarded as minimal values. 
The markedly low values are due to the fact that the eliminated 
formaldehyde only combines in part with the phloroglucinol to 
yield an insoluble phloroglucide, whilst another portion combines 
with the alkaloid or with alkaloid and phloroglucinol. The basic 
substances naturally remain dissolved in the acid, but may be 
partly precipitated when the latter is diluted with water (the 
precipitate should therefore be thoroughly drained before washing 
is commenced). The frequent observation during the examination 
of the colour reactions of alkaloids with concentrated sulphuric 
acid, that the mixture becomes turbid on exposure to moisture (for 
example, with bulbocapnine), thus receives its explanation. In 
general, the method is sufficiently accurate to allow a decision as 
to whether one or two methylenedioxy-groups are present. Two 
such groups are thus shown to be contained in chelidonine, cory- 
cavine and corycavamine, and one in corycavidine. H. W. 


Chelerythrine. K. AHvco Bauer and K. Tu. Hepincer (Arch, 
Pharm., 1920, 258, 167—170).—For the preparation of the 
alkaloid [colourless, prismatic leaflets from alcohol (+ EtOH), 
m. p. 207°], the total alkaloids from the Sanguinaria root are mixed 
with milk of lime, the product is dried, and extracted with a 
mixture of equal parts of ether and benzene. The alkaloids are 
removed from the extract with citric acid, and subsequently pre- 
cipitated with ammonia, and again dissolved in benzene. The 
residue obtained after removal of the latter is repeatedly crystal- 
lised from ethyl alcohol. The following salts have been prepared: 
hydrochloride, C,,H,,0O,N,HCI,H,O, egg-yellow needles (compare 
Schmidt, Kénig, and Tietz, A., 1893, i, 496; Fischer, A., 1901, 
i, 742; Karrer, A., 1917, i, 349); hydriodide, anhydrous, dark red 
needles, which become pale brown at 150—160°; tartrate, 
anhydrous, dark red crystals arranged in rosettes; oralate, reddish- 
yellow needles; methyl sulphate, C,,H,,O,N,2Me,SO,,3MeOH, 
short, golden-yellow needles. Contrary to the observation of Tietz, 
chelerythrine hydriodide or hydrochloride does not evolve methyl 
iodide when treated with hydriodic acid at a temperature below 
125°, and hence the alkaloid does not contain a methoxy-group. 
On the other hand, evolution of methyl iodide is observed at 145° 
and again at 275° in the estimation of the methylimino-groups in 
the hydriodide (at 165° and 245°, respectively, with the hydro- 
chloride), thus indicating the presence of the NMe, group. 

Chelerythrine absorbs two atoms of hydrogen when catalytically 
hydrogenated in the presence of colloidal palladium, but the pro- 
duct has not yet been obtained in the pure state. 


H, W. 
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Oxidation of Quinine with Hydrogen Peroxide. 
MAXIMILLIAN NIERENSTEIN (Biochem. J., 1920, 14, 572—573). 
An examination of the oxidation products resulted only in the 
isolation of quitenine, although a very careful search was made 
for hemoquinic acid (compare A., 1919, i, 236; this vol., ii, 456). 

J.C. D. 


The Transformations of Cinchonine. E. Junearieiscu and 
E. Licer (Ann. Chim., 1920, [ix], 14, 59—-128, 129—188).—A 
résumé of work already published (A., 1888, 380, 507, 612, 729, 
969; 1889, 906; 1891, 1121; 1892, 222, 1253; 1893, i, 679; 1894, 
i, 262, 351; 1895, i, 310, 404; 1901, i, 287, 338; 1918, i, 121, 
182, 232, 304; 1919, i, 170, 451, 597). a 


Syntheses of Inactive Ephedrine or ,-Ephedrine. 
Aveust Epernarpt (Arch. Pharm., 1920, 258, 97—129).—Basing 
his experiments on the formula OH*CHPh-CHMe-NHMe pro- 
posed by Schmidt for the alkaloids, the author has succeeded in 
synthesising inactive ephedrine and y-ephedrine (which have not 
up to the present been obtained from the natural active bases) in 
such quantity that their resolution can now be studied ; the method 
finally adopted is an improvement of that proposed by Schmidt 
and Calliess (A., 1911, i, 742). 

Methylation of Phenyl a-Aminoethyl Ketone or Phenylamino- 
ethylcarbinol_—Phenylaminoethylearbinol hydrochloride is slowly 
converted by methyl sulphate at 100° into a substance, shining 
needles and leaflets, m. p. 244°, which appears to have the con- 
ro a a er oe CHPh-CHMe-NH, 
stitution indicated by the formula 6—~00,-—-0 
analogous to the products obtained by Schmidt (A., 1914, i, 989) 
by the action of sulphuric acid on ephedrine and silver sulphate 
on y-ephedrine. Various attempts to methylate the free base with 
methyl sulphate are described, which, however, are either com- 
pletely unsuccessful or yield such small amounts of methylated 
substance that its identity cannot be established. Similarly, the 
action of methyl sulphate on phenyl a-aminoethyl ketone proceeds 
very indefinitely, but does not give rise to a betaine-like deriv- 
ative, for the formation of which the presence of a hydroxyl group 
in the parent molecule appears to be necessary. Phenylamino- 
ethylearbinol hydrochloride is unaffected by methyl alcohol at 
170—180°. The main product of the action of methyl iodide on 
phenyl a-aminoethyl ketone is diphenyldimethylpyrazine, needles, 
m. p. 125°, the decomposition of the ketone proceeding far more 
rapidly than its methylation; the substance is further identified 
by conversion into its unstable hydrochloride, platinichloride, 
aurichloride, yellow leaflets, m. p. 115°, mercurichloride, plates 
and flat needles, m. p. 193—-195° after softening at 180°, and its 
compound with silver nitrate, C,,H,,N.,2AgNO,, slender, shining 
needles, m. p. 247° (decomp.). Methyl iodide appears to be 
without action on the acetyl derivative of phenylaminoethyl- 
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carbinol or on mono- or di-benzoylphenylaminoethylcarbinols [the 
latter has m. p. 165° instead of 162°, recorded previously (A., 
1917, i, 392), and yields a hydrochloride, needles, m. p. 203° after 
previous softening]. A satisfactory methylation could not be 
effected by the action of formaldehyde on phenylaminoethyl- 
carbinol hydrochloride. Phenyl a-amincethyl ketone does not 
react readily with benzaldehyde, whilst the product obtained from 
phenylaminoethylearbinol under similar conditions could not be 
caused to crystallise; treatment of the crude product with methyl 
iodide, however, gave a small quantity of phenylmethylamino- 
ethylearbinol hydriodide, plates, m. p. 169—170°, which was 
further characterised by its conversion into the corresponding 
aurichloride, m. p. 111:5° after softening at 108°. 

Syntheses from Methylamine and Phenyl Bromoethyl Ketone.— 
a-Methylaminopropiophenone is more conveniently prepared from 
methylamine and phenyl bromoethyl ketone in absolute alcoholic 
solution than in benzene solution, as previously described (A., 
1915, i, 834), and is isolated as the hydrochloride; the latter is 
readily reduced by hydrogen under slight pressure in the presence 
of palladinised charcoal to phenyl-a-methylaminoethylcarbinol, 
m. p. 114°, the process being much preferable to the reduction 
with sodium amalgam described previously (Joc. cit.); the hydro- 
chloride thus obtained differs from the former compound in its 
higher melting point, 187° instead of 181—182°, and its more 
sparing solubility. It is further found that, in addition to the 
compound, m. p. 114°, an isomeric substance, slender needles, 
m. p. 76°, also exists, and these are provisionally termed base B 
and base A. They yield, respectively, the hydrochlorides, readily 
soluble, ill-defined crystals, m. p. 158—161°, and colourless, 
rhombic plates, m. p. 187°; aurichlorides, flat needles, m. p. 
115—116°, and then yellow plates or golden-yellow lamellz, m. p. 
115°; platinichlorides, reddish-yellow crusts, m. p. 177° (decomp.), 
and yellowish-red rosettes, m. p. 183° (decomp.); dibenzoyl deriv- 
atives, coarse, colourless crystals, m. p. 118—119°, and colourless 
rods, m. p. 114—115°. The acetyl derivative from either isomeride 
is oily, but yields a crystalline hydrochloride, colourless plates, 
m. p. 165—167°. 

The synthetic compounds, their salts, and derivatives show great 
similarity to the natural bases, both in appearance and melting 
point, which is particularly noticeable in the case of the B-base 
and y-ephedrine. The bases A and B exhibit an interconverti- 
bility which is precisely similar to that of ephedrine and 
y-ephedrine. This can be partly effected by hydrochloric acid at 
the ordinary pressure, but more readily at higher temperature and 
under increased pressure, whilst the base A is completely converted 
into base B by acetylation—an action which is not observed during 
benzoylation. Transformation does not take place when base 4 
is heated alone in the presence of alkali or of a number of solvents; 
with chloroform, the hydrochloride is formed as a result of the 
decomposition of the solvent. H, W. 
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Alkylation of Phenols with Benzenesulphonic Esters. 
Certain New Morphine Ethers. Zo.rin Foun (Ber., 1920, 
53, [B], 1839--1847).—The use of arylsulphonic esters for the 
conversion of phenols into ethers has been recommended by 
Ullmann and Wenner (A., 1903, i, 407), but the optimal condi- 
tions for the reaction, and the influence on it of the presence of 
substituents in the phenol, do not appear to have been studied 
extensively. The author has therefore performed a series of ex- 
periments in which the phenol is generally dissolved in ethyl or 
amyl alcohol, treated with a solution of the calculated amount of 
sodium in one of these media, and the product is heated to boil- 
ing with the arylsulphonyl ester. The yields usually approximate 
to those theoretically possible, and since the alkylating agent is 
readily prepared (compare this vol., i, 828), the process appears 
capable of extended application. Alkylation occurs most readily 
with allyl benzenesulphonate, whilst the halogenated alkyl esters 
react considerably more slowly than the corresponding unsubsti- 
tuted compounds. In general, it appears that the most easily 
saponifiable esters have the greatest alkylating action. With 
regard to substituents in the phenolic group, the same rule is 
applicable as in the case of alkylation with methyl sulphate; 
the presence of negative substituents hinders the reaction, 
but the effect is less marked with para- than with ortho-sub- 
stituents. 

The following ethers have not been described previously: 
o-chlorophenyl allyl ether, colourless oil, b. p. 118—120°/18 mm., 
D? 1:133; catechyl diallyl ether, pale yellow, mobile oil, b. p. 
140—145°/17 mm., 136—139°/14 mm., DY) 1°011; catechol mono- 
allyl ether, pale yellow, mobile liquid, b. p. 110°/12 mm., 
D? 1-091; allylmorphine, colourless crystals (+4H.O), m. p. 
67—68° [hydrochloride (+1H,O), m. p. 128—129° when rapidly, 
130—132° when slowly heated, or anhydrous, m. p. 152—153°, 
fa];’ —85-69°in aqueous solution ; hydriodide, pale yellow, anhydrous 
crystals, m. p. 225—226°; normal sulphate, colourless needles 
(+3H,O), m. p. 167—168°, or anhydrous, m. p. 172—173°; 
hydrogen sulphate, m. p. 202—203°; normal phosphate, brownish- 
yellow powder, m. p. 100°, which, when crystallised from alcohol 
with addition of acetone and ether, passes into the dihydrogen phos- 
phate, m. p. 186°; normal oxalate, m. p. 123° and 202—203° 
(after re-solidification)]; morphine B-chloroethyl ether, colourless 
crystals, m. p. 75—76° (+4$H,O), 118—120° (anhydrous) [hydro- 
chloride, m. p. 150—151° (+H,O), 166—168° (anhydrous) ; 
hydriodide, yellow crystals, m. p. 212—213°; normal sulphate, 
needles, m. p. 115—120° (effervescence), and subsequently 
235—240° (decomp.); dihydrogen phosphate, coarse crystals, m. p. 
about 110° (effervescence) ; normal oxalate, slender needles, m. p. 
85—87°|; morphine B-bromoethyl ether, m. p. 135—136° (efferves- 
cence), and subsequently 185—187°, is prepared in poor yield; 
attempts to prepare pure morphine BB!-dichloroisopropyl ether 
were, as expected, unsuccessful. m.. Ws 
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The Constitution of Surinamine. E. WinTErstEIN (Zetisch. 
physiol. Chem., 1919, 107, 314—315. Compare A., 1919, 
i, 415).—The author points out the advantage of preparing 
surinamine by E. Fischer and W. Lipschitz’s method from tyrosine. 

8. 8. Z. 


Modification of Skraup’s Quinoline Synthesis. Epwarp 
pE Barry Barnetr (Chem. News, 1920, 121, 205--206).—By a 
modification of Skraup’s quinoline synthesis, using the aniline and 
glycerol in approximately equimolecular proportions, and calcined 
ferric oxide instead of nitrobenzene or arsenic acid as oxidising 
agent, yields of 40—50% of the theoretical, calculated on both 
aniline and _ glycerol, were obtained. Increasing the _pro- 
portion of glycerol did not materially improve the yield of 
quinoline, and it seems probable that the comparatively low yield 
is due more to the destruction of the aniline by the oxidising agent 
than to the decomposition of the glycerol, as neither the addition 
of boric acid nor the employment of diluted sulphuric acid or a 
lower temperature appreciably altered the course of the reaction. 
A 60% yield of quinoline was, however, obtained by mixing 
50 grams of aniline, 65 grams of glycerol, and 100 grams of ferric 
oxide, and adding the mixture rapidly to 150 c.c. of sulphuric 
acid in an open dish. After keeping for half an hour, the pro- 
duct was worked up in the usual way. The possibility of adapting 
a catalytic process to the synthesis by using a small quantity of 
ferric oxide or stannic sulphate and oxygen gas under pressure is 
discussed, and indications were obtained that on a large scale the 
process might be successful. G. F. M. 


Completely Methylated Quinic Acid. J. Herzia and 
Hepwie Ortony (Arch. Pharm., 1920, 258, 91—96).—Excep- 
tional difficulties have previously been encountered in methylating 
quinic acid; it is now found, however, that it is slowly converted 
into methyl tetramethylquinate, rhombic crystals, a:b :¢=0°6741: 
1:0°5960, m. p. 56—58°, [a],, —18°5° in benzene solution, by 
repeated treatment with methyl iodide and silver oxide; the ester 
decomposes to some extent when distilled in a vacuum. Attempts 
to hydrolyse it by alkali or by aqueous hydrochloric acid did not 
proceed smoothly, a portion of the ester remaining unattacked, 
whilst another portion lost the ethereal methoxy-groups to a greater 
or less extent. Oxidation with chromic acid in acetic acid solution, 
or with potassium permanganate in alkaline solution, yields a 
mixture of unchanged ester and highly oxidised substances. It is 
not readily dehydrogenated by iodine. Attempts to effect methyl- 
ation with methyl iodide and methyl alcohol in the presence or 
absence of a little copper or gold were not more successful. The 
action of diazomethane is rapid at first, but subsequently very slow, 
so that the preparation of a completely methylated product in this 
manner is very difficult, if at all possible. 

The application of Purdie’s method to other cases of difficull 
methylation has also been investigated. 2:4:6-Trihydroxy- 
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1:1:2:3:3:4:5:5:6-nonamethyleyc/ohexane (Herzig and Erthal, 
A., 1911, i, 778) is fairly readily converted into a monomethoxy- 
derivative (which could not be isolated in the pure state, owing to 
lack of material), but a further marked increase in the methoxy- 
content is not effected by eleven successive treatments of the pro- 
duct. with methyl iodide and silver oxide. Quercitol could not be 
methylated under widely varied conditions. 

It does not appear possible to replace the silver oxide by lead 
oxide. H. W. 


Preparation of Diaryldialkylcarbamides. Fasnriqurs bE 
PRODUITS DE CHIMIE ORGANIQUE DE LarrE (D.R.-P. 323534; from 
Chem. Zentr., 1920, iv, 437--438).—The carbamyl chloride 
obtained from alkylated o-toluidine is brought into reaction with 
an alkylated aryl amine or alkylated o-toluidine, and is caused to 
react with the carbamyl] chloride derived from another alkyl aryl 
amine. Thus, carbonyl chloride and ethylaniline yield pheny/l- 
ethylearbamyl chloride, NPhEt*COCI, m. p. about 50°, which, with 
methyl-o-toluidine, gives a-phenyl-8-o-tolyl-8-methyl-a-ethylearb- 
amide, NEtPh-CO-NMe:C,H,Me, b. p. 180--190°/20-—-22 mm., 
210—-220°/30-—-32 mm., and miscible in all proportions with the 
common organic solvents and with collodion. Similarly, pheny/- 
methylcarbamyl chloride, m. p. 88°, and ethyl-o-toluidine give 
a-phenyl-B-o-tolyl-a-methyl-B-ethylcarbamide, 

NMePh:CO-NEt-C,H,Me, 
b. p. 212—220°/25-—27 mm. Di-o-tolylmethylethylcarbamide, 
C,,H,Me-NEt:CO-N Me’C, H,Me, from o-tolylethylearbamyl chloride 
and methyl-o-toluidine, has m. p. 40—42°, b. p. 205—215°/ 
23 mm. The carbamides absorb nitrous fumes, and are expected 
to find application as binding agents for nitrocellulose in the 
preparation of explosives and celluloid. H. W. 


Preparation of an Arylcarbamide. J. D. Rieprer, Axr.-Ggs., 
(D.R.-P. 323298; from Chem. Zentr., 1920, iv, 437).—-Ethylene 
chlorohydrin is allowed to react with p-nitrophenol, and the pro- 
duct, after being reduced to the corresponding amine, is trans- 
formed into the carbamide in the usual manner. p-.Vitrophenyl 
hydroxyethyl ether crystallises in pale yellow needles, m. p. 
94—95°. p-Aminophenyl hydroryethyl ether hydrochloride, 
needles, m. p. 204—-205°, is converted by aqueous potassium 
cyanate into the corresponding carbamide, m. p. 159—-160°. 

H. W. 


The Action of Pyrrolidonecarboxyl Chloride on Leucine 
Ethyl Ester. Emit ArperHatpen and Hans Spinner (Zeitsch. 
physiol. Chem., 1919, 107, 1—6).—The pyrrolidonecarboxyl 
leucine ester described by Abderhalden and Wurm (A., 1913, 
i, 90) is found to be a mixture. The pure ester was prepared by 
treating a chloroform solution of d/-leucine ethyl ester with 
dl-pyrrolidonecarboxyl chloride. After distilling off the chloro- 


bk k* 2 
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form, the syrup was extracted with absolute alcohol, and the 
chlorine removed by adding a calculated quantity of sodium and 
precipitating with alcohol. The filtrate was evaporated in a 
vacuum at 35—40°, and extracted with light petroleum. The 
residue was then dissolved in ethyl acetate. This solution, on con- 
centration, yielded small, colourless needles, which, on purification, 
was found to be glutaminyl leucine ethyl ester, C\gH.sO;No, m. p. 
120—122°. The filtrate, on being further concentrated, yielded 
an orange-red syrup and oblong leaflets. The syrup was extracted 
with ether, and the leaflets were collected and found to be 
pyrrolidonecarboxyl leucine ethyl ester, C,H .jO,No, m. p. 
147-—-148°. l-Leucine methyl ester was prepared by treating 
Lleucine ([a],, + 15°83°) suspended in methyl alcohol with hydrogen 
chloride, and then boiling for half an hour. The methyl alcohol 
was removed by distillation in a vacuum, and the residue dissolved 
in water. The aqueous solution was then extracted with ether in 
the presence of sodium hydroxide, and from the extract, after 
removal of the ether, the ester remained, b. p. 79—79°5°/12 mm., 
D" 0°9533, [a]i +16°52°. S. 8. Z. 


Organic Disulphides. Frirz von Konex (Ber., 1920, 53, [B), 
1666—1671).—In connexion with Lecher’s recent communication 
on the valency problem of sulphur (this vol., i, 433), the author 
gives a more extended account of antipyrine and homoantipyrine 
(1-phenyl-3-methyl-2-ethylpyrazolone) disulphides, a short notice 
of which has appeared previously (A., 1911, i, 505). Although 
no new experimental evidence is adduced, the constitution of the 
compounds has become more obvious in the light of more recent 
research, and they are now regarded as symmetrical disulphides. 
The readiness with which they react with mercury when dissolved 
in chloroform and yield mercaptides is, however, very remarkable, 
particularly as Lecher has found that the various disulphides 
examined by him have but little tendency to dissociate into 
radicles, even at high temperatures. Since the disulphides of 
antipyrine and homoantipyrine exhibit a normal molecular wéight 
in boiling alcohol, and therefore cannot possibly be dissociated into 
radicles containing univalent sulphur, the author is led to the 
conclusion that their smooth and quantitative transformation into 
mercaptides in cold chloroform solution is to be attributed to a 
dissociation into radicles, which only occurs under the influence of 
the chemical affinity of mercury for sulphur in the first moments 
of the action, and that this is immediately followed by union of 
the nascent radicles through the mercury bridge. H. W. 


Action of Nitrous Fumes on Indigotin. Tnropor Posner 
and Giinrner AscHermMann (#er., 1920, 58, [B], 1925- 1940).— 
Indigotin, when suspended in ethyl alcohol and treated with 
nitrous fumes, is gradually decolorised and dissolved, with the 
formation of ethyl phenylglyoxylate. In order to elucidate the 
probable course of the reaction, the behaviour of indigotin, when 
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similarly treated in the presence of a number of solvents, has been 
investigated, and it is thus shown that the intermediate products 
are derivatives, not of dehydroindigotin (compare Kalb, A., 1909, 
i, 966; 1910, i, 340; 1912, i, 725), but of dihydroindigotin. 

Ethyl phenylglyoxylate, obtained from indigotin and nitrous 
fumes in the presence of ethyl alcohol (96%) at the ordinary 
temperature, has b. p. 138—139°2° (corr.)/12 mm., 263°6—264°6°/ 
756 mm. (corr.; slight decomp.), and is further identified by 
hydrolysis to phenylglyoxylic acid, m. p. 61—63°, and conversion 
of the latter into its phenylhydrazcone, m. p. 163°. In the presence 
of methyl alechol, methyl phenylgiyorylate, yellow, almost odour- 
less liquid, b. p. 136°8—137-2° (corr.)/14 mm., 254°6—255°6° 
(corr.)/756 mm., is produced ; if the reaction is interrupted before 
it is complete, unchanged indigotin and isatin can also be isolated. 

The aciion of nitrous fumes on a suspension of indigotin in ether 
causes the er of dinitrosodihydroxy et tli 


CHOCO)" COHN No yore oH, 


yellow pais which can be preserved for pl days when per- 
fectly pure, but, in its crude state, readily decomposes, frequently 
with spontaneous ignition; it becomes decomposed when slightly 
warmed; the mother liquors from its preparation evolve nitrous 
fumes and carbon monoxide violently when warmed, and yield 
benzoic acid. It is transformed by ethyl alcohol at 40-—55° into 
nitrosohydroxrydihydroindigotin, 


CH,<Co > 0n-C(oH) <r (soy ?Ce Hy 


almost colourless, crystalline powder, m. p. 194° (decomp.) after 
darkening at about 190°, together with small amounts of isatin. 
The mononitrosc-compound yields an ammonium salt, 
C,¢H,,0,N3,2NHs, 

colourless powder, m. p. 168— 170° (decomp. above 140°), and is 
transformed by uncooled methyl alcohol and nitrous fumes into 
methyl phenylglyoxylate. It is converted by boiling acetic 
anhydride into a mixture of a ee 


acetate, C,H Fe pe SC-C( WH)<NNo ros yellow crystals, 
. p. 275—278° after darkening at 265°, and sia ial 
pr aie diacetate, C,H — SC-C( (OH)<Y yA oO So 6H, 


yellow powder, m. p. above 325° after dettesinn at 310°, which is 
insoluble in all the commoner media. 
Dinitrosodihydroxydihydroindigotin diacetate, 


C,H <aN0) j>c(OAc): C(OAc yy, (Noyes H, 


pale yellow, crystalline powder, m. p. 172° (decomp.) when 
rapidly heated, is prepared by the action of nitrous fumes on 
indigotin suspended in acetic acid; the substance cannot be pre- 
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served for any length of time. It is slowly converted by boiling 
ethyl alcohol into isatin and ethyl phenylglyoxylate, very rapidly 
by boiling glacial acetic acid into nitrosohydroxydihydroindigotin, 
m. p. 190—194° (decomp.); it is reduced by zine dust in the 
presence of acetic anhydride and sodium acetate to tetra-acetyl- 
indigo-white, m. p. 256°. 

A suspension of isatin in ethyl alcohol is gradually converted by 
nitrous fumes into ethyl phenylglyoxylate. 

The course of the action in ethyl-alcoholic solution therefore 
appears to be as follows: indigotin is converted into dinitroso- 
dihydroxydihydroindigotin, which is reduced by alcohol to nitroso- 
hydroxydihydroindigotin on the one hand and converted into 
nitrosodihydroxydihydroindigotin, 

, Co- —-CO-- 

CoH sy COW) COW) yy) CoH 
on the other. Part of the latter is reduced to nitrosohydroxy- 
dihydroindigotin, whilst another part is oxidised to isatin and 
N-nitrosoisatin, CoH Rp) > CO. This compound unites with 
a molecule of alcohol, forming the diazohydrate of ethyl phenyl- 
glyoxylate, HO-N:N-C,H,-CO-CO,Et, which is _ subsequently 
reduced by alcohol to phenylglyoxylic ester. H. W. 


The Acenaphthene Series. I. The Conversion of 
o-Nitroamines into isoOxadiazole Oxides, FRepgrick 
Maurice Rowe and Jown Strantey HERBERT Davies (T., 1920, 
117, 1344—1351). 


The Sulphonation of Glyoxalines. Frank Ler Pyman and 
LeonarpD ALLAN Ravatp (T., 1920, 117, 1429-1431). 


The Formation and Reactions of Imino-compounds. XX. 
The Condensation of Aldehydes with Cyanoacetamide. 
JAMES NELSON Epmunp Day and Jocrtyn Fietp THorpr (T., 1920, 


117, 1465—1474). 


Iminazoleisopiperidine [Tetrahydro-1 :3 : 5-benztriazole] 
and its Derivatives. Sicmunp FRANKEL and KaroLIne ZEIMER 
(Biochem. Zeitsch., 1920, 110, 234—244).—4-B-Aminoethylgly- 
oxaline was prepared by eliminating the carboxyl group of histidine 
hydrochloride by means of bacterial action. It was then treated 
with concentrated hydrochloric acid and methylal on the water-bath 
under a reflux condenser. The product of the reaction was freed 
from the hydrochloric acid by evaporation, and recrystallised from 
alcohol. The tetrahydro-1:3:5-benztriazole hydrochloride thus 
obtained forms triclinic crystals, m. p. 253°. Tetrahydro-1:3:5- 


: . NH-C-CH,:CR, . , 
henztriazole, CH< i 2 1.__*, obtained by treating the hydro- 


N=C-CH,:NH ' 
chloride with silver carbonate, is crystalline, m. p. 110°. The 
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following derivatives were prepared: dipicrate, 

C,H N3(CgH30,N3)o, 
m. p. 220°; dipicrolonate, CsHgN3(C\g>H,O;N,).,EtOH, m. p. 250°; 
aurichloride, CsHgN;,AuCl;, m. p. 217°; platinichloride, 

C,H ,N;PtCl,,H,O, 
decomp. 280°; mercurichloride, C,H gN;(HgCl,),, m. p. 210°; 
N-acetyl-hydrochloride, CgH,N,;Ac,HCl1,H,O, m. p. 235°; N-di- 
benzoyl derivative, C,H,;N;Bz,,H,O, m. p. 215°. Hydroxyhydro- 
isoquinoline was prepared by treating tyramine with concentrated 
hydrochloric acid and methylal on the water-bath under the reflux 
condenser. S. S. Z. 


Uroxanic Acid. Hervrich Birrz and Rupotr Rost (Ber., 
1920, 58, [B], 1950—1963).—Uroxanic acid has been largely in- 
vestigated by Behrend (A., 1904, i, 950) and Behrend and Schultz 
(A., 1909, i, 272), and it has been shown that, in all probability, 
the substance is dicarbamidomalonic acid, 

(NH,*CO-NH),C(CO,H).. 
This view of its constitution has now been fully confirmed. 

Potassium uroxanate is moderately rapidly obtained by the 
oxidation of a solution of uric acid in an excess of aqueous 
potassium hydroxide by purified air at 38°, and very slowly pre- 
pared in a similar manner at the ordinary temperature; the oxida- 
tion is, however, more conveniently effected with aqueous potassium 
permanganate, the yield being 27% of that theoretically possible 
(allantoin is also formed). The salt forms colourless crystals, 
a:b:ce=0°88576:1:1°2044, and gives hydrates containing 3°5, 3, 
and probably also 0°5 H,O. Uroxanic acid crystallises in indistinct 
tetrahedra, decomp. 162° [the sodium salt, hexagonal leaflets 
(+8H,O), anhydrous ammonium salt, prisms, decomp. 182° after 
becoming discoloured at about 172°, and the s//ver salt, colourless, 
crystalline powder, are described]. Uroxanic acid is reduced by 
fuming hydriodic acid to hydantoin, and, hydrolysed by warm 
water (with loss of carbon dioxide), to carbamide and “ glyoxyl- 
carbamide,” decomp. 120—-125° (compare following abstract), the 
latter change being also effected by concentrated nitric acid. Cold 
dilute hydrochloric acid transforms it into allantoin, whilst spiro- 
dihydantoin (A., 1917, i, 290) is formed under similar conditions 
with concentrated hydrochloric acid. 

Esterification of the carboxy-groups of uroxanic acid cannot be 
effected with methyl alcohol and hydrogen chloride, with methyl 
sulphate in alkaline solution, or from the silver salt and methyl 
iodide; with the aid of diazomethane, however, it has been found 
possible to prepare methyl urovanate, decomp. 213°, which is 
slowly hydrolysed to uroxanic acid by aqueous potassium hydr- 
oxide solution, and converted by boiling water into spiro- 
dihydantoin, which is conveniently identified as the di-silver salt, 
C;H,O,N,Ag,,2H.O, and the diammine copper salt, 

C;H,0,N,[Cu(NHs)o], 
pale blue, matted needles, 


i. 884 ABSTRACTS OF CHEMICAL PAPERS. 


The presence of the two carbamido-groups is deduced from the 
behaviour of the substance towards nitrous acid, which, under 
definite conditions (see later), leads to the quantitative evolution 
of the whole of the nitrogen. It is shown at the instance of uric 
acid, uric acid glycol, methyl urate, hydantoin, glyoxylearbamide, 
and alloxanic acid that nitrogen united in a ring is not liberated 
by nitrous acid in these circumstances, whilst, on the other hand, 
the nitrogen of primary amines and of substances which contain 
the carbamido-group as an open chain, and in which an alkyl 
group is not attached to the nitrogen atom, is evolved in the free 
state. Whilst the former statement appears to be universally 
true, the latter is subject to certain exceptions, since, although it 
is valid in the cases of methylamine hydrochloride, glycine, leucine, 
carbamide, as-dimethylcarbamide, allantoic acid, and 1:3:7-tri- 
methyl-y-uric acid, it does not hold for certain methylated 
allantoins in which the expected decomposition does not occur, 
nor for derivatives of carbamide containing negative substituents 
(acetylearbamide, benzoylcarbamide, allophanic ester, wy-uric 
acid, 5-methoxy-w-uric acid), which are not decomposed. For the 
estimation of the nitrogen, a weighed quantity of the substance is 
placed with about 1 gram of solid sodium nitrite in a flask through 
which a current of carbon dioxide can be passed, and provided 
with a dropping funnel, and connected through bulbs containing a 
solution of chromium trioxide (100 grams) in nitric acid (12%; 
100 c.c.) to a nitrometer filled with potassium hydroxide solution. 
The apparatus is filled with carbon dioxide, and sodium nitrite 
solution (40%; 20 c.c.) is admitted, followed by 2.V-sulphuric acid, 
the rate of addition of the latter being so controlled that the solu- 
tion retains a green colour and evolves oxides of nitrogen. After 
completion of the action, the residual nitrogen is driven into the 
nitrometer by carbon dioxide. 

Elimination of the carbamido-groups from uroxanic acid by 
means of sodium nitrite leads to the formation of mesoxalic acid. 


H. W. 


Mechanism of the Formation of Uroxanic Acid from 
Uric Acid. Heinricn Bitrz and Fritz Max (Ber., 1920, 53, [B), 
1964—-1966).—-It can scarcely be doubted that the primary product 
of the oxidation of uric acid in alkaline solutions contains two 
hydroxyl groups in the 4:5-positions, but all attempts to prepare 
uroxanic acid directly from the uric acid-4:5-glycol have failed. 
It is now shown, however, that it can be obtained when the corre- 
sponding dimethyl ether is gently warmed with dilute alkali. It 
is therefore quite possible that the formation of the glycol is the 
first step in the conversion of uric into uroxanic acid, but that the 
spatial configuration of the intermediate glycol differs from that 
of the isolated compound. The further action probably proceeds 
either through sjirodihydantoin or hydroxydicarbamidoethane- 


carboxylic ester, Os tee ae the former has been 


shown to be convertible into uroxanic acid (Biltz and Heyn, A., 
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1917, i, 290), but, for other reasons, the authors consider the latter 
to be the more probable intermediate substance. H. W. 


Oxonic Acid. Hernricn Bittz and Rupoitr Rost (Ber., 1920, 
53, [B], 1967—1983).—Oxonic acid in the form of its potassium, 
potassium hydrogen, sodium, ammonium hydrogen, and barium 
hydrogen salts was isolated by Strecker from the products of the 
slow oxidation of alkaline solutions of uric acid by air, and the 
account of the work was published after Strecker’s death by 
Medicus (this Journ., 1875, 555). Since then, very little progress 
has been made with the investigation of the substance, largely owing 
to its difficult accessibility. The present authors find that potassium 
hydrogen oxonate can be rapidly prepared by addition of finely 
divided potassium permanganate to a solution of uric acid in an 
excess of aqueous potassium hydroxide at 30—40°, followed by 
cautious addition of acetic acid. The identity of the oxonic acid 
derivatives obtained in this manner with Strecker’s preparation 
is established by comparison of a series of salts. A further advance 
is made through the observation that free ovonic acid, platelets 
(+ 2H,O), can be obtained by the action of hydrochloric acid (10%) 
on the potassium hydrogen salt; as is to be expected, it is very 
unstable, and evolves carbon dioxide when treated with water at 
40°, passing thereby into a substance, which Strecker merely 
designates ‘new acid from oxonic acid,” but Medicus (loc. cit.) 
NH: CH: OH 
NH:-CO ; 
plete analyses of this substance have shown that this formula is 
incorrect, and that it actually has the composition C,H,O,N;, and 
is identical with allantoxaidin, which has been prepared by Mulder 
(A., 1871, 1197) and van Embden (this Journ., 1873, 1025) by 
the oxidation of allantoin by potassium ferricyanide in alkaline 
solution, and the constitution of which has been elucidated by 
Ponomarew (A., 1879, 226). Oxonic acid is therefore identical 


with allantoxanic acid, CO<Nt. a co 2H 


uric acid is explained according to the scheme: uric acid —> 


describes as “crystalline glyoxylurea,” COZ Com- 


Its production from 


NH-Q(CO, H): on H-C=—== 
C 
O<yn-C(OH)—NH> OO OOH. -((0H)-NH? OO 
NH-C:N-CO-NH, NH-C:N-CO,H 
CO<yH-Co > C<aH-d0 


The work described in this and the preceding abstracts allows a 
fairly complete picture to be drawn of the oxidation of uric acid 
in alkaline solution. If the latter is concentrated and cooled, 
potassium uroxonate separates; if it is acidified with acetic acid 
(particularly after addition of alcohol), potassium hydrogen 
oxonate crystallises, whilst if the acidified solution is preserved or 
evaporated and cooled, allantoin is obtained. 

The following substances are described: methyl oxonate, viscous 
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syrup, which could not be caused to crystallise; normal potassium 
oxonate, CyHON;K,,H,O; zine hydrogen oxonate, thin platelets 
(+4H,O); normal lead oxonate, small, rhombic crystals; normal 
silver oxonate, voluminous precipitate; the silver salt, dense, white 
precipitate ; hydrazine salt, slender needles, m. p. 204°, and phenyl- 
hydrazine salt, pale yellow leaflets, m. p. 228° (decomp.), of 
allantoxaidin. 

A solution of oxonic acid is almost quantitatively oxidised to 
cyanuric acid by potassium permanganate in the presence of 
sulphuric acid. 

Dehydrated allantoxaidin is converted by an ethereal solution 
of diazomethane into dimethylallantoxaidin, short prisms, m. p. 
158°; the same compound is obtained from the silver salt of 
allantoxaidin and methyl iodide. Both methyl groups are 
attached to nitrogen. Dilute mineral acids decompose allan- 
toxaidin into formic acid and biuret; concentrated nitric acid 
causes a similar decomposition, yielding, however, 1-nitrobiuret, 
decomp. 165°. 

Ponomarew’s synthetic production of oxonic acid (allantoxanic 
acid) from parabanic acid and carbamide is confirmed ; similarly, 
methylparabanic acid and carbamide give an amorphous, yellow 
condensation product, decomp. ca. 200°, which is converted by 
potassium hydroxide into a crystalline potassium salt, yielding (?) 
methyloxonic acid, decomp. 135°. On the other hand, dimethyl- 
parabanic acid could not be condensed with carbamide, methyl- 
carbamide, or s- or as-dimethylcarbamide. H. W. 


Pyrrole-blacks. VIII. A. Anceri and C. Lurri (Atti R. 
Accad, Lincei, 1920, [v], 29, i, 420—423. Compare this vol., 
i, 397).—A black substance identical in composition and properties 
with that obtained by the interaction of pyrrole and p-benzo- 
quinone in presence of water is formed when this reaction takes 
place in acetic acid solution. It is therefore probable that this 
substance represents an individual compound, and it is assumed 
that, in its formation, the quinonoid and pyrrole rings unite. 

When treated with nitrous acid, pyrrole yields intensely black 
products (compare Angeli and Cusmano, A., 1917, i, 413), and it 
is now found that the interaction of pyrrole and p-nitrosophenol 
in cold acetic acid gives an amorphous, deep violet-black powder 
insoluble in the ordinary solvents, but soluble in alkalis, giving 
black solutions; this powder has a composition corresponding with 
the formula C,,H,.0;N, or Cy,:H.,O;N,, and appears to be formed 
according to one of the two equations: 

2C,H,N + 4C,H,O,N—3H,O—H, = Cy.0..0;Ny 
or 2C,H,N + 4C,H,O.N—3H,0 = C,.H5,0;Ng. 

Intensely coloured products are formed also by the action of 
pyrrole on p-quinoneimine or p-quinonedi-imine. 2. @. F. 


Catalytic Reduction of o-Nitroazoxybenzene. (GuvuipDo 
Cusmano (Atti R. Accad. Lincei, 1920, [v], 29, ii, 93—95).— 
When an ethereal solution of mm’-dinitroazoxybenzene, contain- 
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ing platinum-black in suspension, is shaken at the ordinary 
temperature in an atmosphere of hydrogen, the gas is rapidly 
absorbed, with formation of various reduction products, principally 
c-aminoazory benzene, NHs*Cy,HyN:NPh:O, which crystallises in 
long, flattened prisms, m. p. 97°, forms colourless, well-crystallised 
salts with hydrochloric and sulphuric acids, and yields an acetyl 
derivative, m. p. 157°. When heated on a boiling-water bath with 
concentrated sulphuric acid, it does not undergo Wallach’s trans- 
position, according to which azoxybenzenes are converted into the 
isomeric hydroxyazo-compounds, but it suffers intramolecular 
dehydration, with formation of 2-phenyl-1 :2:3-benztriazole, 


O,H,<U>NPh or OH << >NPh. The detailed results are to 
be published later. ae oe 


Electrolytic Reduction of Hydroxyazo-compounds. II. 
E. Puxeppu (Gazzetta, 1920, 50, ii, 149—159. Compare A., 
1918, i, 551).-Further experiments on the electrolytic reduction 
of hydroxyazo-compounds, mostly in acid solution, show that such 
reduction always consists in rupture of the azo-linking, with form- 
ation of two bases, namely, the aniline used to prepare the. hydr- 
oxyazo-compound and the aminophenol, corresponding with the 
phenol used in this preparation ; no other reduction products have 
been isolated. 

In presence of sodium hydroxide, the electrolytic reduction of 
p-benzeneazophenol proceeds with difficulty, and gives poor 
yields. In acid solution, 3-benzeneazo-o-cresol yields aniline and 
5-amino-o-cresol, but in alkaline solution only the aniline is 
detectable. Other compounds investigated were 4-o-tolueneazo- 
phenol and 4-)-tolueneazophenol. 2 a 2 


Diazotisation of Polynitroanilines. Emi Muissiin (Helv. 
Chim. Acta, 1920, 3, 626—639).—The loosening influence which 
the diazo-group exerts on ortho-substituents is enhanced, especi- 
ally by negative groups in the para-position, and this becomes of 
importance if the behaviour of more highly negatively substituted 
dinitroanilines on diazotisation is to be studied. Up to the 
present, picramide has been regarded as incapable of diazotisa- 
tion, as it does not yield to the methods usually employed to meet 
such cases. Even with 4-chloro-2 :6-dinitroaniline, it is easily seen 
that the diazonium compound, obtained by treatment of its con- 
centrated sulphuric acid solution with nitrosylsulphuric acid in 
the cold, loses increasing amounts of nitrous acid after being 
poured into ice-water and allowed to remain, the power of coupling 
with B-naphthol also diminishing ; it is found that one of the nitro- 
groups undergoes replacement by hydroxyl. 

Similar, but still more pronounced, behaviour is shown by a 
diazotised solution of 2:6-dinitroaniline-4-sulphonic acid in con- 
centrated mineral acid; this is stable, but, on neutralisation with 
sodium acetate or sodium hydrogen carbonate, an ortho-nitro-group 
is eliminated and replaced by hydroxyl. 
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As regards the properties which must be shown by diazotised 
2:4:6-trinitroaniline solutions, Witt’s assumption that amines 
such as this, which are unable to form salts, are absolutely un- 
diazotisable (A., 1909, i, 855), is beside the mark, since the solu- 
tion of this amine in concentrated sulphuric acid undoubtedly 
contains picramide sulphate. There is hence no ground for 
assuming that picramide cannot be diazotised, the only necessary 
condition being the exclusion during the process of diazotisation 
of the hydrolysing action of water, which is indirectly the cause 
of the loosening influence of the diazo-group. 

On these considerations is based the following method for 
diazotising di- and tri-nitroanilines of the type of picramide. 
The amine is dissolved in glacial acetic acid and the solution 
treated carefully in the cold with nitrosylsulphuric acid or with 
a solution of sodium nitrite in sulphuric acid monohydrate, the 
weight of the latter used in the case of trinitroanilines being equal 
to that of the acetic acid used for dissolving the amine. If much 
less sulphuric acid is taken, say 2 mols. per 1 mol. of amine, no 
diazotisation takes place, even in glacial acetic acid, excess of 
sulphuric or nitrosylsulphuric acid being evidently necessary to 
give the sulphate of the amine. By this method, 2:4: 6-trinitro- 
aniline, 2:4:6-trinitro-3-methoxyaniline, 2:4 :6-trinitro-3-ethoxy- 
aniline, and 2:4:6-trinitro-3-hydroxyaniline have been diazotised 
and coupled with 8-naphthol to form colouring matters, the yield 
of the latter in the pure state amounting to 80%. Further, 2:4:6- 
trinitro-m-phenylenediamine has been tetrazotised by this method, 
but the diazotisability of 2:3:4:6-tetranitroaniline remains 
uncertain. 

Diazotisation of 4-chloro-2 :6-dinitroaniline, and coupling of the 
product with 1 :8-aminonaphthol-3:6-disulphonic acid, yields the 


colouring matter (annexed 
NO, OH NH, formula), which crystallises in 
™, NN es small, bronzed needles and 


= yy exhibits the properties of a 
a oH so,u\ ~~ _ 80,8 typical shelenunpeiatis 
matter; in a faintly acid bath, it 
dyes wool bluish-Bordeaux, the colour being sensitive to acid, and 
yielding pure blue and violet-black tints when treated with copper 
sulphate and chromed respectively. With &-naphthol, the diazo- 
solution forms the colouring matter, C\.H gO;N,Cl, which separates 
in stout, reddish-brown, shining crystals, dissolves in concentrated 
sulphuric acid to a violet-blue solution, and is precipitated from 
the latter unaltered by addition of water. Freshly prepared 
4-chloro-2 : 6-dinitroaniline diazo-solution gives, with a solution of 
B-naphthol-6-sulphonic acid rendered alkaline with sodium 
carbonate, a colouring matter which colours wool yellowish-orange, 
and with 1 :8-aminonaphthol-3 : 6-disulphonic acid in alkaline solu- 
tion, a monoazo-colouring matter, which dyes wcol bluish-Bordeaux, 
and in which the two nitro-groups in the ortho-positions to the 
amino-group still persist. The colouring matter formed by 
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coupling with a-naphthol crystallises in slender, brownish-yellow, 
shining needles (+1C,H,O0,), dissolves in concentrated sulphuric 
acid to a violet-blue solution, and is precipitated unchanged from 
the latter by addition of water. Typical for the a-naphthol 
colouring matter is the property of dissolving in dilute sodium 
hydroxide solution to a deep blue solution, from which sodium or 
potassium chloride precipitates the corresponding salt in shining 
crystals resembling crystal-violet. This behaviour confirms the 
expectation that the union with a-naphthol takes place in the 
para-position to the hydroxyl group; tlie B-naphtholazo-colouring 
matter is insoluble in cold aqueous sodium hydroxide. Note- 
worthy is the great affinity towards wool of the a-naphthol product 
in dilute sodium hydroxide. The deep blue coloration is converted 
into orange by atmospheric carbon dioxide. 

Diazotised 2:6-dinitroaniline-4-sulphonic acid gives with 
B-naphthol a typical o-hydroxy-colouring matter, 

Cy¢HOgN,8,2H,0, 

which forms shining, brownish-orange needles, and in faintly acid 
bath colours wool bright orange; the coloration is sensitive to 
alkali, and is turned blue by ammonia, the colouring matter being 
destroyed by boiling with dilute sodium hydroxide. The corre- 
sponding a-naphtholazo-colouring matter forms a brownish-yellow, 
crystalline powder, and in faintly acid solution produces on wool 
yellowish-brown tints, which are still more sensitive to alkali, being 
changed to deep blue, even by dilute sodium carbonate solution. 

Diazotisation of picramide and coupling with B-naphthol yields 
the colouring matter, C\,HgO,N;, which crystallises in greenish- 
blue, spear-like crystals with metallic lustre, or in shining, reddish- 
brown cubes; it dissolves in concentrated sulphuric acid, giving a 
blue solution. The corresponding a-naphthol c&mpound forms 
shining, yellowish-brown crystals, giving a violet-blue solution in 
concentrated sulphuric acid. 

Diazotisation of 2:4:6-trinitro-3-hydroxyaniline and coupling 
with B-naphthol gives the colowring matter, which separates in 
brownish-black crystals with metallic lustre, and yields a blue 
solution in concentrated sulphuric acid and a Bordeaux solution 
in dilute sodium hydroxide solution ; gentle heating of the alkaline 
solution destroys the colouring matter. 2:4 :6-Trinitro-3-methoxy- 
(and ethoxy-) anilines yield similar compounds, and 2:4: 6-trinitro- 
m-phenylenediamine the corresponding tetrazo-colouring matter. 


as an me 


Action of Diazonium Salts on Arylsulphonated Aceto- 
and Propio-nitriles. J. Trécer and R. Wuonperticu (J. pr. 
Chem., 1920, fii], 101, 157-170. Compare A., 1905, i, 336, 
870; 1908, i, 798; 1915, i, 792).-Arylsulphonated acetonitriles 
have been shown to differ in behaviour from arylsulphonated 
propionitriles, since they readily dissolve in alkali hydroxide solu- 
tion, in which the latter are insoluble. Both classes of compounds 
are now shown to react with diazonium salts. The propionitrile 


oe 
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derivatives so obtained must necessarily be regarded as azo-com- 
pounds, but the acetonitrile derivatives may be either azo-com- 
pounds, R:SO,°CH(-N:NR)-CN, or hydrazones, 
R:SO,°C(-N-NHR):-CN ; 
the latter assumption is the more probable, since the derivatives, 
like the parent substance, are soluble in alkali hydroxide solution. 
Attempts to adduce more definite evidence did not meet with 
success. Assuming the acetonitrile compound to be a true azo- 
derivative, it should pass, when methylated, into the correspond- 
ing propionyl compound; this does not appear to be the case, but 
the processes of methylation and purification of the methylated 
product are beset by unusual difficulties, so that trustworthy con- 
clusions can scarcely be drawn. An attempt to prepare an un- 
doubted hydrazone of an acetonitrile compound was made at the 
instance of a-naphthalenesulphonyldibromoacetonitrile, 
C,,)H,SO,°CBr.°CN, 
which, however, could not be induced to react with phenylhydr- 
azine in the desired sense, the ultimate product being 
a-naphthalenesulphonylacetonitrile. 

The compounds are prepared either by the addition of the 
diazonium solution to a well-cooled solution of the nitrile in an 
excess of aqueous sodium hydroxide, followed by acidification with 
acetic acid, or by slowly running the diazonium solution into an 
alcoholic solution of the nitrile in the presence of saturated aqueous 
sodium acetate solution; only the second process is available in 
the case of the propionitrile derivatives. 

The following compounds have been prepared: a-naphthalene- 
sulphonylacetonitrile, m. p. 111—112° (Tréger and Helle, Joc. c?t., 
give 109°); a-naphthalenesulphonylbenzeneazoacetonitrile or 
phenylhydrazone of a-naphthalenesulphonylformyl cyanide, reddish- 
yellow, six-sided crystals, m. p. 203° [potasstum salt (+3H,0), 
golden-yellow crystals; sodium salt, freely soluble in water, and 
not obtained in the crystalline state; /ead salt, canary-yellow, 
amorphous precipitate; si/ver salt, canary-yellow precipitate] ; 
a-naphthalenesulphonyl-p-tolueneazoacetonitrile or  p-tolylhydr- 
azone of anaphthalenesulphonylformyl cyanide, orange-red leaflets, 
m. p. 193° [potassium salt, golden-yellow, shining crystals (+3H,0O) ; 
silver salt, dark yellow, amorphous precipitate; sodium salt, freely 
soluble in water]; a-naphthalenesulphonyl-o-tolueneazoacetonitrile 
or o-tolylhydrazone of a-naphthalenesulphonylformyl cyanide, dark 
yellow, prismatic needles, m. p. 149—150° (potassium salt, pale 
yellow needles; sodium salt, freely soluble in water); a-naphtha- 
lenesulphonyl-p-anisoleazoacetonitrile or p-methoryphenylhydr- 
azone of a-naphthalenesulphonylformyl cyanide, carmine-red, pris- 
matic needles, m. p. 173° [potassium salt, pale yellow, six-sided 
crystals (+ H,O); sodium salt, freely soluble in water]; B-naphtha- 
lenesulphonylbenzeneazoacetonitrile or phenylhydrazone _ of 


B-naphthalenesulphonyl formyl cuanide, red needles, m. p. 194—195° 
[potassium salt (+3H,O), yellowish-brown, shining crystals; 
sodium salt, freely soluble in water; Jead salt, lemon-yellow, 
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amorphous precipitate]; $-naphthalenesulphonylacetonitrile has 
m. p. 109° (instead of 95°, as previously given); methylation of 
the substance, m. p. 194—195°, by methyl iodide and sodium 
ethoxide at 100° gives a product, yellowish-red crystals, m. p. 168°, 
which differs from the corresponding propionyl compound (see 
later), but other analogous experiments failed to give so definite 
a result; Bnaphthalenesulphonyl-p-tolueneazoacetonitrile or 
p-tolylhydrazone of B-naphthalenesulphonylformyl cyanide, orange- 
coloured needles, m. p. 189—190° [potassium salt (+0°5H,O), 
amorphous, egg-yellow substance; sodium salt, freely soluble in 
water; si/ver salt, amorphous, dark yellow precipitate] ; methyl- 
ated product, pale yellow needles, m. p. 210—211°; B-naphthalenc- 
sulphonyl-m-tolueneazoacetonitrie or  m-tolylhydrazone of 
B-naphthalenesulphonylformyl cyanide, red, prismatic needles, 
m. p. 160—161° (potassium salt, reddish-yellow crystals; sodium 
salt, freely soluble in water); B-naphthalenesul phonyl-p-phenetole- 
azoacetonitrile or p-ethoryphenylhydrazone of B-naphthalene- 
sulphonylformyl cyanide, pale brown crystals, m. p. 165—166° 
[potassium salt (+3H,O), dark yellow, hexagonal crystals]; 
p-bromobenzenesul phonylbenzeneazoacetonitrile or phenylhydr- 
azone of p-bromobenzenesulphonylformyl cyanide, yellowish-brown 
prisms, m. p. 185° (sodium salt, pale yellow, amorphous pre- 
cipitate); p-bromobenzenesulphonyl-p-phenetoleazoacetonitrile or 
p-ethoxry phenylhydrazone of p-bromobenzenesul phonylformyl 
cyanide, pale brown, prismatic needles, m. p. 154—155° (sodium 
salt, dark yellow crystals) (in the two cases last mentioned, the 
salts can only be prepared in the absence of moisture) ; benzene- 
sulphonylbenzeneazopropionitrile, SO,Ph*CMe(N,Ph)-CN, canary- 
yellow, prismatic needles, m. p. 78°; benzenesul phonyl-p- toluene- 
azopropionitrile, red, prismatic needles, m. p. 103—104°; benzene- 
sul phonyl-p-anisoleaz so propionitrile, lemon-yellow needles, m. p. 

81—82° ; Lo a ae boc pale yellow 
crystals, m. p. 96—97°; B-naphthalenesulphonylpropionitrile, 
colourless, waxy crystals, m. p. 90—91°; Bnaphthalenesulphonyl- 
benzeneaz ‘opropionitrile, dark yellow tetrahedra, m. p. 120°; 

B-naphthalenesul phonyl-p-tolueneazopropionitrile, dark yellow 
prisms, m. p. 119—120°; p-chlorobenzenesulphonylbenzeneazo- 
propionitrile, dark yellow rhombs, m. p. 90—91°; p-chlorobenzene- 
sulphonyl-B-naphthaleneazoproyionitrile, pale yeliow, silky needles, 
m. p. 154—155°; p-bromobenzenesul phonyl-p-tolueneazopropio- 
nitrile, dark yellow, prismatic needles, m. p. 151°; p-bromobenzene- 
sulphonyl-p-anisolepropionitrile, sulphur-yellow prisms, m. p. 
153°. 


o-, m-, and p-Tolueneazo-a-naphthylhydrazinesulphonic 
Acids. J. Trécer and G. Lance (J. pr. Chem., 1920, [ii], 101, 
123—135. Compare A., 1906, i, 120; 1909, i, 68, 69; 1910, 
i, 207).—The o-, m-, and jp-tolueneazo-a-naphthylamines are 
diazotised, and the resulting solutions are filtered into alkaline 
potassium sulphite solution, thus yielding the potassium diazo- 
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sulphonates, C,H,Me*N,*C,)>H,*No*SO,K ; the latter are reduced by 
ammonium sulphide to the corresponding potassium hydrazine 
sulphonates, C,H,Me-N,°C,,H,;NH-NH-SO,K (which are somewhat 
readily decomposed), from which the free sulphonic acids are 
readily isolated. The yields are dependent on the smoothness with 
which the primary material can be diazotised ; with the ortho- and 
meta-derivatives, this occurs readily at 0°, but with the para-com- 
pound it is best effected at 20°, the process, however, being rather 
unsatisfactory even in this case. The hydrazinesulphonic acid 
reacts with aromatic aldehydes to yield hydrazones ; heating during 
the reaction must not be prolonged, and the meta- and para-com- 
pounds are more sensitive than the ortho-derivatives. 

The following substances are described: potassium p-tolweneazo- 
a-naphthyldiazosulphonate (labile salt, amorphous, reddish-brown 
flocks; stable salt, dark brown powder); potassium p-tolweneazo- 
a-naphthylhydrazinesulphonate, pale brown needles; p-tolweneazo- 
a-naphthylhydrazinesulphonic acid, blackish-violet crystals; 
p-tolueneazo-a-naphthyl-o-hydroxy benzylidenehydrazine, 

C,H,Me-N:N-C,,H,*-NH-N:CH-C,H,-OH, 

dark reddish-brown, prismatic needles, m. p. 166°5° (hydrochloride, 
dark mossgreen, crystalline powder); p-toluweneazo-a-naphthyl- 
cinnamylidenehydrazine, dark reddish-brown, prismatic crystals, 
m. p. 168°5° after previous softening (hydrochloride, black powder 
with green glance); p-tolweneazo-a-naphthylanisylidenehydrazine, 
small, brown, shining crystals, m. p. 156° (hydrochloride, blackish- 
green crystals) ; tolueneazo-a-naphthyl-p-tolylidenehydrazine, 
blackish-brown, oblique crystals, m. p. 159° (hydrochloride, small, 
bluish-black crystals). 

o-Tolueneazo-a-naphthylamine, pale red, silky needles, m. p. 
99° [the hydrochloride, violet needles, sulphate, pale violet crystals 
(+3H,O), and the nitrate, blackish-green crystals, are described], 
is most conveniently prepared by the addition of diazotised 
o-toluidine solution to an alcoholic solution of a-naphthylamine 
at 45°. It gives rise to the following compounds: potasstwm 
o-tolueneazo-a-naphthyldiazosulphonate (red, labile, and rust-red 
stable salt); potassium  o-tolweneazo -a -naphthylhydrazine- 
sulphonate, pale brown, silky leaflets; o-tolweneazo-a-naphthyl- 
hydrazinesulphonic acid, amorphous, violet-black flocks; o0-tolwene- 
azo-a-naphthyl-o-hydrory benzylidenehydrazine, coarse, dark brown 
crystals, m. p. 162° (hydrochloride, bluish-green, crystalline 
powder); 0-tolueneazo-a-naphthyleinnamylidenehydrazine, brown 
prisms, m. p. 170° (hydrochloride, coarse, black, crystalline 
powder); o-tolueneazo-a-naphthylanisylidenehydrazine, brown, 
shining leaflets, m. p. 153° (hydrochloride, small, dark blue 
crystals); o-tol/ueneazo-a-naphthyl-p-tolylidenehydrazine, _ coffee- 
brown crystals, m. p. 152° (hydrochloride, black, shining, erystal- 
line powder). 

m-Tolueneazo-a-naphthylamine, blood-red crystals, m. p. 107° 
[nitrate, bluish-violet needles; chloride (+2H,O), black, silky 
needles; sulphate, steel-blue rods], yields potassteum m-tolueneazo- 
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a-naphthylhydrazinesulphonate, small, reddish-brown needles, and 
m-toluencazo-a-naphthylhydrazinesulphonic acid, violet crystals. 
The latter reacts with anisaldehyde to give m-tolweneazo-a- 
naphthylanisylidenehydrazine, small, coffee-brown crystals, m. p. 
159—160° (hydroch/oride, bluish-black, crystalline powder). 

H. W. 


o- and p-Tolueneazoglyoxalines. Frank Lee Pyman 
and LEonARD ALLAN Ravatp (T., 1920, 117, 1426—1429). 


Nitro-derivatives and Nitrohydrazones. II. R. Civusa 
and L. Veccntorrr (Atti R. Accad. Lincei, 1920, [v], 29, ii, 
42—47. Compare A., 1912, i, 133; this vol., i, 256).—The 
tendency of the phenylhydrazones of aromatic nitro-aldehydes to 
furnish chromo-isomerides is exhibited to an enhanced degree by 
the nitrophenylhydrazones. As regards the cause of this 
isomerism, it has been found previously (A., 1912, i, 33) that, 
whereas benzaldehydephenylhydrazone (1 mol.) forms an additive 
compound with 2 mols. of picryl chloride, each of the phenyl- 
hydrazones of the three nitrobenzaldehydes unites with only 
1 mol. of the chloride, although benzaldehydenitrophenylhydr- 
azone unites with 2 mols. The conclusion is drawn that the points 
of attack in the molecules of trinitrobenzene and its derivatives 
are the phenyl group of the aldehyde and the iminic nitrogen atom. 
In order to test this conclusion, additive compounds of benz- 
aldehydephenylhydrazone with two different trinitrobenzene deriv- 
atives have been prepared with the hope of obtaining two such 
isomerides as 

C,H.Cl(NO,), ----- CHPh:N-NHPh -------- C,H,.Me(NO,), 
and C,H,Me(NOs3)3 ~~~ CHPh:N-NHPh -------- C,H.Cl(NO,),; as 
yet, no such isomerides have been obtained. 

The possibility that, in the chromo-isomeric nitrophenylhydr- 
azones, the nitro-group is united internally by secondary valencies 
either to the iminic nitrogen atom or to the phenyl group of the 
aldehyde, is also discussed. 

The experimental results obtained are to be published separately. 

a. . ¥- 


The Influence of Reaction on the Precipitation of Protein 
by Tannin. Toratp Sortmann (J. Pharm. expt. Ther., 1920, 16. 
4959).—The precipitation of proteins by tannin depends on the 
hydrogen-ion concentration of the medium. The application of 
these observations to the clinical use of astringents is discussed. 

J.C. D. 


The Balloelectricity of Amphoteric Substances. C. 
CHRISTIANSEN and JOHANNE CHRISTIANSEN (Zeitsch. p/ysiol. 
Chem., 1919, 107, 7—28).—The isoelectric point of certain sub- 
stances, such as albumin, leucine, etc., is identical with the iso- 
balloelectric point. Other ampholytes, such as glycine, alanine, 
etc., show no isoballoelectric point. The authors presume that 
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this differentiation in balloelectric behaviour of ampholyte ions is 
connected with the hydration of the ions. S. S. Z. 


Ion Series and the Physical Properties of Proteins. I. 
Jacques Logs (J. Gen. Physiol., 1920, 3, 85—105).—Experiments 
are described on the influence of acids and alkalis on the osmotic 
pressure of solutions of crystalline egg-albumin and of gelatin, and 
on the viscosity of solutions of gelatin. It was found that in all 
cases there was no difference in the effects of hydrochloric, hydro- 
bromic, nitric, acetic, mono-, di-, and tri-chloroacetic, succinic, 
tartaric, citric, and phosphoric acids on these physical properties 
when the solutions of the protein with these different acids have 
the same hydrogen-ion concentration and the same concentration 
of originally isoelectric protein. It was possible to show that in 
all the protein acid salts named, the anion in combination with 
the protein is univalent. 

The strong bibasic sulphuric acid forms protein acid salts with 
a bivalent anion, SO,, and the solutions of protein sulphate have 
an osmotic pressure and a viscosity of only half or less than that 
of a protein chloride solution of the same concentration of hydrogen 
ions and originally isoelectric protein. Oxalic acid behaves 
essentially like a weak bibasic acid, although it seems that a small 
part of the acid combines with the protein in the form of bivalent 
anions. It was found that the osmotic pressure and viscosity of 
solutions of lithium, sodium, potassium, and ammonium salts of 
a protein are the same at the same hydrogen-ion concentra- 
tion and the same concentration of originally isoelectric 
protein. Calcium and barium hydroxides form salts in 
which the cation is bivalent, and the osmotic pressures 
and viscosity of solutions of these two metal proteinates are only 
one-half or less than half of that of sodium proteinate of the same 
concentrations of hydrogen ion and originally isoelectric protein. 

These results exclude the possibility of expressing the effect of 
acids and alkalis on the osmotic pressure of solutions of gelatin and 
egg-albumin, and on the viscosity of solutions of gelatin in the 
form of ion series. The different results of former workers were 
probably chiefly due to the fact that the effects of acids and alkalis 
on these proteins were compared for the same quantity of acid 
and alkali instead of for the same 7,,. J.C. D. 


A Tripeptide from Casein which contains Tryptophan. 
Sicmunp FrAnxet and Ernst Nassau (Biochem. Zeitsch., 1920, 
110, 287—-298).—The tripeptide was prepared in the following 
way. Casein was digested with potassium hydroxide, and, when 
hydrolysis was complete, the solution was neutralised and acidified 
with sulphuric acid. <A precipitate was formed. The filtrate was 
treated with 10% sulphuric acid and 10% mercuric sulphate, and 
the precipitate thus obtained decomposed with hydrogen sulphide 
in the presence of barium carbonate. It was then purified by 
various treatments with ethyl and methyl alcohol, and finally pre- 
cipitated as the barium salt from miethyl alcohol with ether. 
Analysis gave the formula C,,H,,0..N,oBa; decomp. 175—195°. 
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It was shown to contain 12H,O. The estimation of tryptophan in 
the barium compound showed that the tripeptide contained 2 mole- 
cules of it. It was also shown to contain one amino-group by 
Van Slyke’s method. The tripeptide gave a very weak biuret 
reaction. On hydrolysing it with hydrochloric acid and on 
benzoylating it, d/-benzoylalanine, m. p. 163°, was obtained. The 
tripeptide has the formula C,;H,,O,N,;, and is to be regarded as 
derived from 2 molecules of tryptophan and 1 molecule of alanine, 
with elimination of 2H,0O. S. 8. Z. 


Preparation of Compounds of Nucleic Acid and Yohim- 
bine which Dissolve Readily to Clear Solutions. Ernst 
WernerT (D.R.-P. 322996; from Chem. Zentr., 1920, iv, 451).— 
Nucleic acid and yohimbehe bases are mixed in the presence of 
ammonia, or ammonium nucleate is treated with salts of 
yohimbine or the total base of the yohimbehe bark. Yohimbine 
nucleate, CopHy,0.No,CyH;,OogN}4P4, is a yellowish- or greenish- 
white, amorphous powder, which has a feebly acidic taste and 
almost neutral reaction; it is readily soluble in water, and is 
expected to find therapeutic application. H. W. 


Nuclein Metabolism. VII. Isolation of Crystalline 
Adenosinephosphoric Acid. S. J, THannnavuser (Zeitsch. physiol. 
Chem., 1919, 107, 157—-164. Compare A., 1918, i, 316).—A 
mononucleotide, adenosinephosphoric acid, was obtained in the 
following way. The brucine salt of a triphosphonucleic acid (A., 
1918, i, 47) was decomposed with ammonia, and the mixture of 
ammonium salts was further treated with lead acetate. The lead 
salts were then decomposed with hydrogen sulphide and the solu- 
tion concentrated in a vacuum. After twenty-four hours, fine, 
colourless needles separated of adenosinephosphoric acid, m. p. 208° 
(decomp.), [a]>’ —48°03°. The brucine salt has m. p. 180—182°. 
The nucleotide was hydrolysed with ammonia in the autoclave, and 
adenosinephosphoric acid, as well as the unchanged nucleotide, was 


obtained. S. S. Z. 


The Swelling of Gelatin in Acids. W. R. Arxin (J. Soc. 
Leather Tr. Chem., 1920, 4, 248).—The quantity e (see T., 1916, 
109, 307) and the swelling of gelatin by solutions of various mono- 
basic acids are functions of the hydrion concentration of the 
external acid solution, attain a maximum at P,,=2°4, and mini- 
mum at P,,=4'6, the isoelectric point of gelatin. D. W. 


Production of a Contracting Clot in a Gel of Gelatin 
at the Isoelectric Point. Dororny Jorpan Lioyp (Biochem. J., 
1920, 14, 584—585).—-A sample of highly purified gelatin, pre- 
pared by a slight modification of the method of Dheré and 
Gorgolewski (A., 1910, i, 448), was dissolved in distilled water by 
heating, and cocled to 18°. The reaction of the solution at this 
temperature was 7?,,=6°09. The gel which formed showed visible 
contraction after twenty-four hours. The experiments demon- 
strate that gelatin gels are unstable at the isoelectric point. Small 
quantities of sodium hydroxide have the same stabilising influence 
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as small quantities of hydrochloric acid. The formation of stable 
gels, therefore, is only possible in the presence of electrolytes. 
J.C. D. 


The Free Amino-groups of the Proteins. I. S. EpipacHER 
(Zeitsch. physiol. Chem., 1919, 107, 52—72).—The N-methyl 
values of proteins of different origin and composition, such as 
gelatin, casein, globin, Bence-Jones protein, edestin, and pumpkin 
globulin, are of the same order. Clupeine sulphate and sturine 
sulphate also show similar V-methyl values, whilst esocine sulphate 
and scombrine sulphate are not methylated at all. Gelatin hydro- 
lysed with alkali hydroxide for half an hour gives a higher 
N-methyl value than unhydrolysed gelatin. On hydrolysing 
gelatin with acid, the ratio V-methyl value/‘‘formol” value falls 
after the first half an hour of hydrolysis to about a half of the 
original value, but remains constant after that. The same fall 
in the ratio of the two values is observed when gelatin and casein 


and clupeine sulphate are hydrolysed by tryptic digestion. 
8. S. Z. 


The Preparation of Highly Active Saccharase (Invertase) 
Preparations. Hans Evier and Onor Svanpere (Zeitsch. physiol. 
Chem., 1919, 107, 269—313).—Various highly potent preparations 
of saccharase were obtained from autolysed yeast by means of 
precipitation with alcohol. The potency of the different prepar- 
ations was estimated quantitatively. It was found that about 
two-thirds of the total saccharase of the autolysed yeast remains 
in the pasty part after the juice has been filtered off. The authors 
calculate from the relative activities of one of their purest pre- 
parations and of dried yeast that their preparation of saccharase 
forms about 1/100th part by weight of the total dry matter cf the 
cell. Allowing for the moisture of the fresh yeast cell and for 
the saccharase retained by the pasty portion of the autolysed yeast, 
their active preparation would therefore form 1/900th part of the 
fresh yeast from which it was prepared. The authors at the same 


time admit that their best preparation is by no means pure. 
8. 8. Z. 


The Theory of Invertase Action. LL. Micnartis and M- 
Rotustein (Biochem. Zeitsch., 1920, 110, 217—-233).—Invertase 
combines with one molecule of sucrose, and forms an acid having 
the dissociation constant 3x 10-7. The undissociated molecules of 
this acid decompose spontaneously into the products of the enzymic 
degradation. The anions, on the other hand, are stable. The 
theory explains the influence of the reaction on the action of the 
enzyme within certain limits of hydrogen-ion concentration. 


S. 8S. Z. 


Resistance of Emulsin Enzymes to the Prolonged Action 
of 70%, Methyl Alcohol. Marc Bripet (J. Pharm. Chim., 1920, 
[vii], 22, 323—327).—When emulsin is kept in contact with 70% 
methyl alcohol for five years, the activity of the enzymes present 
is diminished, but not destroyed ; the enzymes which act on lactose 
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and f-ethylgalactoside appear to be more resistant than the 
B-glucosidase. W. P.S. 


Investigations on the Influence of Temperature on 
Enzymes, especially on Rennet and Pepsin. Apotr Konia 
(Biochem. Zeitsch., 1920, 110, 266—286).—Rennet and thrombin 
are more stable at high temperatures in concentrated solutions and 
in glycerol than in dilute solutions. The inactivation of rennet 
by heat may be delayed by increasing the quantity of milk, as it 
contains protective substances. The increase in temperature up 
to a certain limit accelerates the action of rennet. The inactiv- 
ating influence becomes evident only at 45°. The inactivation of 
pepsin and diastase also only becomes apparent at 45°. No differ- 
ence as regards its behaviour to heat is observed in concentrated 


and in dilute solutions of pepsin. The different behaviour of 
pepsin and rennet as regards heat supports the theory that they 
are different enzymes. 8. S. 


Triphenylarsine and Diphenylarsenious Salts. Wiu.uam 
Jackson Pope and Eustace EBENEZER TuRNER (T., 1920, 117, 
1447—1452). 

A New Type of Compound containing Arsinic. GrorRGE 
JOSEPH Burrows and Eustace EsenezeR Turner (T., 1920, 117, 
1373—1383). 

The Theory of Electrolytic Ions. XVIII. Mobility and 
Space-filling of Arsinic Acid Ions. Ruicwarp Lorenz and 
Erika Scumipt (Zeitsch. anorg. Chem., 1920, 112, 269—277).— 
The conductivities of the sodium salts of a number of substituted 
phenylarsinic acids (compare this vol., i, 777) have been used to 
calculate the ionic mobilities of the corresponding anions. The 
upper and lower limits of the ionic mobilities were also calculated 
from the “space-filling numbers,’ and in every case the mobility 
calculated from the conductivity was below the lower limit calcu- 
lated from the space-filling number (compare this vol., ii, 481). 
The densities of the free acids were determined at 20°, and the 
following values are given: arsanilic, 1°9571; o-aminotolylarsinic, 
1:7475; o-diaminophenylarsinic, 1°8313; dimethylaminophenyl- 
arsinic, 1:6746; m-dihydroxyphenylarsinic, 2-0040; 3-nitro-4- 
aminophenylarsinic, 2°0359; dichlorohydroxyphenylarsinic, 2°1029 ; 
dibromohydroxyphenylarsinic, 2°4150; 3-nitro-4-hydroxypheny]- 
arsinic, 2°0314; p-phenylenediarsinic, 2°2025; dinitrohydroxy- 
arsinic, 2.0565. Kopp’s law was applied to calculate the atomic 
volume of arsenic in these compounds, but results ranging from 
11:2 to 33°3 were obtained from different compounds. E. H. R. 


The Diazo-synthesis of Aromatic Arsinic Acids and its 
Theoretical Significance in Connexion with similar 
Actions. A By-product containing Arsenic. Hans Scumipr 
(innalen, 1920, 421, 159—174).—The spontaneous and immediate 
evolution of nitrogen and the formation of sodium arsenate during 
the action of diazonium solutions on sodium arsenite have been 
investigated by Kénigs and Guttmann (A., 1912, i, 397), whilst 
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subsequently the author and Bart have independently observed 
that the arsinic radicle becomes attached to the nucleus in place 
of the diazo-groups (D.R.-P. 250264 and 264924). It is now 
shown that the most favourable conditions for the production of 
phenylarsinic acid from a benzenediazonium salt and many of the 
nucleus-substituted derivatives are secured when the alkalinity of 
the solution is so regulated that reaction can occur in accordance 
with the scheme: PhN,Cl+AsO,HK,=AsPhO,HK + KCl+ Ng. 
The process then occurs spontaneously, and the diazo-compound is 
rapidly destroyed. In this manner, o-nitrobenzenediazonium 
chloride gives about 90% of the theoretical quantity of o-nitro- 
phenylarsinic acid, but the amounts of arsenic-free by-products 
(azo-compounds, etc.) are more considerable in the cases of many 
other arsinic acids. In more strongly alkaline solution, the 
reducing action is more generally noticeable, and the yields of 
arsinic acids are lower. Poorer yields are also observed with a 
benzenediazonium salt in acid solution, but an acid medium is 
favourable when strongly acidic substituents are present in the 
benzene nucleus. 

The theoretical interpretation of the reaction, in which the 
arsenic passes from the tervalent to the quinquevalent condition, 
offers considerable difficulties, but may be generally considered in 
conjunction with a number of other actions (formation of nitro- 
derivatives and sulphonic acids from diazo-compounds and nitrous 
or sulphurous acids and of alkyl-sulphonic, phosphinic, arsinic acids, 
etc., from alkyl haloids, and the salts of sulphurous, phosphorous, 
and arsenious acids, etc.) which have the common feature that an 
element passes from a lower to a higher valency by intramolecular 
atomic displacement and without the aid of an oxidising agent. 
The case of arsenious acid has been met, to some extent, by con- 
sidering it to react in the form O:AsH(OH), instead of As(OH),, 
but, in the author’s opinion, a more general conception is obtained 
by adopting the following hypothesis. The acids H,SnO,, H,SO,, 
HNO,, [HPO], H,AsO,, and H,SbO, can exist in modifications 
which contain one hydrogen atom in a peculiar form, and this 
labile variety becomes stabilised when the hydrogen atom is 
replaced by an crganic radicle. Such replacement occurs when 
the salts of H.SnO,, H,SO;, HNO,, (H,PO,), aud H,AsO, are 
treated with organic haloids, or when H,SO,, HNO,, H,AsO,, or 
H,S8bOy, as acids or salts, react with diazonium compounds, with 
evolution of nitrogen. The acids mentioned above yield additive 
compounds with alkyl haloids or diazo-compounds in the same 
manner as with oxygen, which, by elimination of alkali haloid or 
water and nitrogen, pass into derivatives of saturated acids with 
central atoms exhibiting higher valency. For the particular case 
under more immediate consideration, the following scheme is 
given : 


PhN,*OH + As 


OH), _ PON Nos OH): _ 


POD Aso +N, +H,0. 


OK 
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In addition to the well-known arsenic-free by-products (such as 
benzene, azobenzene, hydrazobenzene, and aniline), others contain- 
ing arsenic can also be isolated, the chief of which is diphenylyl-4- 
arsinic acid, C,H,Ph-AsO,H,; since this substance is not obtained 
from benzenediazonium chloride and phenylarsinic acid, it must 
be assumed that a hydrogen atom of the benzene nucleus becomes 
labile at the moment at which the replacement of the diazo-residue 
by the arsinic group takes place, an explanation of the pheno- 
menon being possibly found in Cain’s method (T., 1907, 91, 1049) 
of formulating diazo-compounds. 

The preparation of the following individual compounds is 
described in detail: phenylarsinic acid, m. p. 156°; phenyl-p- 
phenylenearsinic [diphenylyl-4-arsinic| acid, m. p. not below 300°, 
corresponding chloride, m. p. 78—80° [Lettermann (Jnaug. Diss., 
Rostock, 1911) gives m. p. 275° and 74° respectively]; o-nztro- 
phenylarsinic acid, yellow needles, m. p. about 232° (decomp.) 
when rapidly heated, obtained in 86% yield (the magnesium salt, 
woolly needles, is described); m-nitrophenylarsinic acid, shining 
leaflets, which pass into the anhydride at a temperature which 
entirely depends on the manner of heating; 2:3/-dinitrodi- 
phenylyl-4-arsinic acid, NOs*CsHyC,H,(NO,)*AsO,H., pale brown 
powder, which slowly darkens above 230°, but is not molten at 
260°; p-acetylaminophenylarsinic acid ; p-aminophenylarsinic acid. 


H. W. 


Quantitative Studies in Chemotherapy. III. The 
Oxidation of Arsphenamine |Salvarsan]. Cari Vorcr in and 
Homer W. Smiru (J. Pharm. exp. Ther., 1920, 16, 199—217. 
Compare this vol., i, 792).—The sodium salts of arsenious acid, 
methyl and ethyl arsenious oxide, phenyl- and diphenyl-arsenious 
oxide, and p-aminophenylarsenious oxide are relatively very stable 
towards atmospheric oxygen. Salvarsan [3:3/-diamino-4 : 4/-di- 
hydroxyarsenobenzene] dihydrochloride, contrary to the prevalent 
views, is exceedingly stable towards atmospheric oxygen. The 
addition of alkali leads to a rapid increase in the rate of oxidation. 
The sodium salt of salvarsan is oxidised first to the corresponding 
oxide, and then to the quinquevalent compound. m-Amino-p- 
hydroxyphenylarsenious oxide (“‘arsenoxide”’) is oxidised only in 
alkaline solution. The nature of the process curve indicates that 
the reaction is catalysed by a reaction product. 

Neoarsphenamine [neosalvarsan] shows rapid oxidation on 
exposure to air. 

The nature and rate of oxidation of salvarsan and neosalvarsan 
to the corresponding oxides furnish an explanation of the increase 
in toxicity and trypanocidal activity of these compounds when 
their solutions are exposed to air. J. C. D. 


The Colloidal Properties of Aqueous Solutions of 
‘‘Salvarsan.'’’ Z. Kiemenstewicz (Bull. Soc. chim., 1920, [iv], 
27, 820—824).—The viscosity of aqueous solutions of salvarsan 
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increases from the moment of preparation, ultimately reaching an 
approximately constant value much higher than the initial value. 
The initial velocity of increase of the viscosity, as well as the final 
value of the viscosity, increase very considerably with the con- 
centration of the solution. If a 10% solution, the viscosity of 
which has reached its final value, is diluted to 4%, a solution is 
obtained the viscosity of which is higher than the final viscosity 
of a 4% solution prepared directly from salvarsan. The viscosity 
of the diluted solution diminishes, however, on keeping to its 
correct value. Rise in temperature increases the rate at which a 
solution attains its final viscosity, but diminishes the value of the 
latter. The presence of acid or alkali has a marked effect on the 
viscosity of salvarsan solutions. W. G. 


The Diazo-synthesis of Aromatic Stibinic Acids and the 
Investigation of their Polymeric Constitution. Aromatic 
Derivatives of Antimony Pentachloride and its Additive 
Compounds. Hans Scumipr (Annalen, 1920, 421, 174—246. 
Compare Hasenbaumer, A., 1899, i, 209; Michaelis and Giinther, 
A., 1911, i, 1056; Morgan and Micklethwait, T., 1911, 99, 2286; 
May, T., 1912, 101, 1033; Griittner and Wiernik, A., 1916, i, 96, 
98).—Arylstibinic acids are readily prepared by the action of 
diazo-compounds on antimonious acid and its salts. In contrast to 
the similar reaction with arsenious acid, the method may even be 
applied in concentrated alkaline solution, although when strongly 
acidic substituents are present in the nucleus, it is frequently 
preferable to operate in neutral or acid solution. The arylstibinic 
acids are shown, in general, to be derived from polymerised anti- 
monic acids, and to be pronouncedly colloidal in their properties. 
The reactions indicated by the scheme 


Ph-SbO,,nH,O —> Ph-SbCl,(—>PhSb!SbPh) —> 


have been realised, whereas previously they have only been accom- 
plished with difficulty in the reverse direction. 

Phenylstibinic acid is prepared by the gradual addition of a 
solution of antimony oxide in hydrochloric acid to benzene- 
diazonium chloride, and subsequent treatment with an excess of 
sodium hydroxide solution, when copious evolution of nitrogen 
immediately occurs; alternatively, May’s additive compound of 
benzenediazonium chloride and antimony trichloride is treated 
with an excess of cold dilute sodium hydroxide solution, whereupon 
nitrogen is gradually evolved. The crude product is best purified 
by conversion into the double salt of phenylstibine tetrachloride 
and ammonium chloride (see later), which is subsequently decom- 
posed by water. Analyses of phenylstibinic acid give results in 
agreement with the formule (3Ph*SbO,,H,O)nH,O and 

(3Ph-SbO,,2H,O)nH,0, 
but more information with regard to its constitution is derived 
from a study of its behaviour towards alkali. It is found that 
considerably less than one molecular proportion of alkali is required 
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to effect the solution of phenylstibinic acid, and that a solution 
prepared in this manner gradually becomes increasingly acid until 
a final point is reached. The phenomenon is caused by poly- 
merisation and depolymerisation. The precipitated isolated 
phenylstibinic acid is a polymeric form, which is slowly decomposed 
to the unimolecular form in solution in the presence of alkali; the 
latter is only stable in the form of its alkali salts, and, when 
liberated, becomes again polymerised. Initial neutralisation 
occurs when the ratio Na:Sb is approximately 1:3, thus pointing 
to a trimolecular formula, probabl 
OH-SbOPh-O-SbOPh:-O-SbOPh-OH, 

but possibly admixed with OH-SbOPh-O-SbPh(OH),-O-SbOPh-OH ; 
the final neutralisation value is somewhat less than that calculated 
for complete conversion into the unimolecular form, but this 
observation rests on the assumption that the colour change occurs 
with phenolphthalein when sodium hydroxide and the stibinic acid 
are mixed in molecular proportions. Phenylstibinic acid unites 
with hydrogen sulphide to yield pale yellow sulphides, which are 
decomposed when warmed, with partial formation of antimony 
sulphide. Phenylstibine tetrachloride, PbSbCl,, is obtained when 
phenylstibinic acid is treated with concentrated hydrochloric acid 
and the solution evaporated at a moderate temperature; the 
freshly prepared substance has m. p. 60—65°, which rises to about 
100° when it is preserved for some weeks in a vacuum, but partial 
decomposition takes place simultaneously. When heated, it dis- 
sociates into chlorine and dichlorophenylstibine, and the latter is 
further decomposed into chlorodiphenylstibine and antimony 
chloride. Its solution in concentrated hydrochloric acid unites 
with ammonium chloride, giving SbCl;,PhNH,, pale yellow, 
voluminous powder, which does not change below 260°, and similar 
salts are formed with the hydrochlorides of aniline, dimethyl- 
aniline, . pyridine, quinoline, dicyandiamidine, guanidine, carb- 
amide, ethylaniline, and allylamine; methyl- and ethyl-amines 
behave somewhat differently, yielding precipitates, which are 
initially white, but rapidly become yellow. 

m-Nitrophenylstibinic acid, [3(NO,*C,H,y-SbO,),2H,O],3H,O 
(compare Morgan and Micklethwait, loc. cit.), is prepared by the 
nitration of phenylstibinic acid by nitric acid (D 1°515), or by 
nitric and sulphuric acids at the ordinary temperature; it is more 
rapidly depolymerised by alkali than the parent acid. The corre- 
sponding chloride, NO,*C,;H,SbCl,,H,O, m. p. 140° (decomp.), 
and double ammonium chloride, colourless crystals (+4H,O), which 
soften above 235°, are described. The acid is also obtained, but less 
advantageously, by the action of m-nitrobenzenediazonium chloride 
on potassium antimony] tartrate in faintly acid solution. o-N?tro- 
phenylstibinic acid forms a pale yellowish-brown powder, which 
remains unchanged below 285°, and with alcoholic hydrogen 
chloride gives the corresponding chloride, crystalline leaflets, m. p. 
about 127°. p-Chlorophenylstibinic acid, 

[3(C,H,Cl-SbO,) ,2H,0],3H,0, 


VOL. CXVII, i. Ll 


i. 902 ABSTRACTS OF CHEMICAL PAPERS. 


closely resembles phenylstibinic acid; it is converted by hydro- 
chloric acid into an unstable, yellow chloride, which gives the 
corresponding double ammonium chloride, lemon-yellow precipitate, 
which remains unchanged below 250°. p-Chloro-m-nitrophenyl- 
stibin’c acid forms an almost colourless powder, which is unaltered 
below 285°; the chloride, NO,*C,H,Cl-SbCl1,,5H,O, has m. p. about 
80° after previous softening, whilst the monohydrate softens at 
about 122°; the double ammonium chloride, 
(NO,°C,H;Cl-SbCl,),N H5,8H,0, 

forms a colourless, voluminous precipitate, m. p. above 220° 
(decomp.) after previous softening. With the acids in general, it 
is found that the presence of acid substituents causes a marked 
acceleration of the process of hydration, whilst the basic amino 
group effects a distinct retardation. m-Nitro-p-hydroxyphenyl- 
stibinic acid, [3(NO,°C,;H,(OH)-SbO,),2H,O],5H,O, prepared by 
the action of concentrated aqueous potassium hydroxide on the 
corresponding chloro-acid, is a yellowish-brown powder, which 
gradually darkens above 230°; the corresponding chloride and 
double ammonium chloride are stable substances. p-Anisylstibinic 
acid gives a remarkably unstable chloride. 

The possibility of preparing the phenylstibinic acids readily and 
in good yield has rendered the isolation of the antimonylaryls a 
comparatively easy matter, and many of them are described. In 
general, they are amorphous substances, in which the acidic 
properties of antimony oxide are no longer manifest; with halogen 
acids, on the other hand, they form characteristic compounds, 
ArSbHal,, in which the halogen is either not hydrolytically 
removed or is replaced with greater difficulty than in antimony 
chloride. When heated alone or in certain solvents, they tend to 
decompose, according to the scheme Ph-SbO —> (Ph,Sb),O0 —> 
Ph,Sb, the action being both positively and negatively catalysed 
by a number of reagents in an apparently irregular manner. The 
physiological action of derivatives of tervalent differ markedly 
from those of quinquevalent antimony, since the former vigorously 
attack the skin and mucous membrane. Phenylstibine oxide, 
SbPhO, voluminous powder, which softens at 153—154° (Hasen- 
baumer, loc. cit., gives m. p. 150°), is prepared by the action of 
sulphur dioxide in the presence of a little sodium iodide on an 
ice-cold aqueous methyl-alcoholic solution of phenylstibinic acid 
and concentrated hydrochloric acid; the iodide, SbPhI,, forms 
golden-yellow needles, m. p. 69°, whilst the chloride, colourless 
needles or plates, has m. p. 62° (Hasenbaéumer gives m. p. 58°, 
whilst Griittner and Wiernick describe the substance as an oil). 
Addition of water to the alcoholic solution of the haloids causes 
the formation of oxyhaloids. Energetic reduction of phenyl- 
stibinic acid or phenylstibine oxide leads to the formation of stibio- 
benzene, PhSb:SbPh, brown, amorphous powder, which gradually 
darkens above 160°, and finally softens to a black mass, and 
is extraordinarily susceptible to atmospheric oxidation ; the proper- 
ties of the product depend considerably on the mode of reduction. 
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which is preferably effected with sodium hypophosphite in acetone- 
glacial acetic acid solution. 

m-Nitrophenylstibinic acid is reduced by stannous chloride and 
saturated alcoholic hydrogen chloride to m-aminophenyldichloro- 
stibine hydrochloride, SbCl,*C,;H,;-NH,,HCl, colourless needles, 
m. p. 218° (decomp.), which is converted by sodium iodide into 
m-aminophenyldi-iodostibine  hydriodide, golden-yellow __pre- 
cipitate, m. p. 160° (decomp.). Cautious treatment with water 
and ammonia transforms the chloride into m-aminophenylstibine 
oxide, colourless, amorphous powder, which shrinks at about 170° 
and. readily undergoes decomposition; it is oxidised by hydrogen 
peroxide to m-aminophenylstibinic acid, 

[3(NH,*C,H,SbO,),H,O],4H,0 

(the sodium salt and the sulphate are described), which is trans- 
formed by hydrochloric acid into m-aminophenylstibine tetra- 
chloride hydrochloride, colourless crystals (+1°5H,O), which 
blacken above 190°. (Some of these substances have been 
described previously by May, and the discrepancies between his 
data and those of the present author are due to the contamination 
of May’s products with di- and tri-antimony derivatives.) 
Energetic reduction with sodium  hypophosphite converts 
m-aminophenyldichlorostibine hydrochloride into mm/-diamino- 
stibiobenzene, dark brown powder, which shrinks to a black mass 
above 120°, and is very readily oxidised. p-Chloro-m-amino- 
phenyldichlorostibine hydrochloride forms colourless needles, 
m. p. about 153° (decomp.), and is converted by cold dilute 
ammonia into p-chloro-m-aminostibine oxide. 

A considerable number of diarylantimony-compounds are 
described (compare Michaelis and Reese, A., 1886, 885; Michaelis 
and Giinther, /oc. cit.); the diarylstibinic acids are prepared by 
the oxidation of the diarylstibine oxides or by the action of 
antimonylaryls on diazo-compounds, Ar!N,Cl+ Ar!SbO + 2KOH = 
ArlAr'SbO-OK + N,+ KCl, the latter procedure permitting the 
introduction of dissimilar radicles into the acid molecule. They 
differ considerably from the monoarylstibinic acids in their 
tendency towards polymerisation, and their behaviour towards 
alkali does not enable such definite conclusions to be drawn as in 
the case of the simpler compounds. 

Diphenylstibine oxide, O(SbPh,),, m. p. 78—80°, is prepared by 
heating phenylstibine oxide in a current of dry carbon dioxide at 
100°, or by the action of tartaric acid on a solution of the substance 
in glacial acetic acid at the ordinary temperature; it is reduced 
by hypophosphorous acid to a yellow compound, presumably tetra- 
phenyldistibine, Ph,Sb:SbPh,, converted by hydrochloric acid into 
chlorodiphenylstibine, m. p. 68°, and oxidised by hydrogen per- 
oxide in alcoholic alkaline solution to diphenylstibinic acid, m. p. 
about 285°. m-Aminodiphenylstibinic acid, 

NH,°C,;H,SbPhO-OH,H,O, 
from diazotised aniline and dichloro-m-aminophenylstibine hydro- 
chloride in the presence of excess of alkali, is a colourless powder 
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which softens at about 200°, and is readily converted into the 
chloride, which gradually darkens when heated above 200°. 
Chloro-mm/-diaminodiphenylstibine hydrochloride, _ colourless 
needles, m. p. 215° (decomp.) (compare Morgan and Mickle- 
thwait, Joc. cit.), yields hydroxy-mm/-diaminodiphenylstibine, 
which softens indefinitely abeve 70°, and is oxidised by hydrogen 
peroxide to mm/-diaminodiphenylstibinic acid, 
(NH,°C,H,).:SbO-OH,0-5H,0, 

decomp. about 230° (mm/-diaminodiphenylstibine chloride hydro- 
chloride remains unchanged below 250°). 

Triphenylstibine, m. p. 53°, results when phenylstibine oxide is 
heated in a stream of dry carbon dioxide at 180—200°. Tri-m- 
aminotriphenylstibine exists in an amorphous, hydrated form 
(+0°5H,O), which softens above 80°, and a crystalline variety, 
m. p. 124°. The former can be converted into the latter by 
crystallisation from alcohol, the reverse change being effected by 
solution in hydrochloric acid and precipitation with ammonia. 

The estimation of antimony is effected by one of the following 
methods. Arylstibine oxides and triarylstibines, which contain an 
amino-group attached to the benzene nucleus, can frequently be 
directly titrated with iodine in very dilute faintly acid solution. 
If the stibine oxide is devoid of a group conferring the property 
of solubility in water, a suitable bicarbonate-alkaline solution can 
generally be obtained with the aid of tartaric acid and organic 
solvents. Alternatively, about 1/1000 molecule of the substance 
is mixed in a Kjeldahl flask with sodium chloride (0°2 gram) and 
sodium hydrogen sulphate (3 grams), and boiled during an hour 
with a mixture of nitric acid (D 1°49; 1°5 c.c.) and concentrated 
sulphuric acid (10 c.c.). After cooling, ammonium sulphate 
(1 gram) is added, and the mixture is boiled for thirty minutes 
to remove nitric acid ; it is subsequently diluted to about 300 c.c., 
and, after addition of 5-hydrochloric acid (20 c.c.), is reduced 
with sulphur dioxide and potassium bromide. The antimony is 
finally estimated by titration with ./10-iodine in bicarbonate- 
alkaline solution. H. W. 


Action of Mercaptans and Hydrogen Sulphide on 
o-Chloromercuribenzoyl Chloride. Gerore Sacus (Ber., 1920, 
53, [B], 1737—1745).—o-Chloromercuribenzoyl chloride can 
possibly react with the sulph-hydryl group in accordance with 
either of the schemes: 


ClHg-C,H,-COCl + HS-=ClHg-C,H,-CO-S- + HCl 


and ClHg-C,H,-COCl + HS— = -S-Hg-C,H,-COCl + HCl. With 
mercaptans, the reaction follows the first course, with hydrogen 
sulphide the second. An explanation of the failure of the —HgCl 
group to react with mercaptans is found in the observation that 
whilst chloromercuribenzoic acid and phenylmercurichloride do 
not react with mercaptans in acetone solution, even when heated 
on the water-bath, sodium chloromercuribenzoate and _ ethyl- 
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mercaptan readily yield ethylthiomercuribenzoic acid at the 
ordinary temperature: 

ClHg-C,H,-CO,Na+ HSEt=SEt-Hg-C,H,-CO,H + NaCl. 
Reaction therefore appears to take place only when the liberated 
hydrochloric acid is immediately neutralised. This circumstance, 
taken in conjunction with signs of ready hydrolysis of the 
mercapto-acids, indicates that this new class of substances is to be 
regarded as salts of a very weak acid, in which the specific rela- 
tionship of mercury to sulphur does not play an important part. 
Reaction between mercaptans and phenylmercurichloride or chloro- 
mercuribenzoic acid takes place at 150°, and leads to rupture of 
the mercury—carbon bond: ClHg-C,H,-CO,H + HSEt=Ph-CO,H + 
ClHg*S-Et. Similar fission occurs when sulphidomercuribenzoyl 
chloride is treated with boiling methyl alcohol; mercuric sulphide 
is precipitated, as is usual with this type of sulphide, and, in 
addition, the remainder of the molecule decomposes smoothly under 
the influence of the liberated hydrogen chloride. 

S(Hg-C,H,-COCI1), + 2MeOH = 

ClHg°C,H,-CO,Me + Ph:CO,Me+ HgS + HCl. 

The following substances are described: o-chloromercuribenzoyl 
chloride, needles, which melt incompletely at 173:5°, is prepared, 
together with small amounts of an amorphous substance, by the 
action of thionyl chloride on hydroxymercuribenzoic anhydride, 
C,H,<yu> 0 (it is remarkable that o-chloromercuribenzoic acid 
does not react with thionyl chloride, whilst o-ethylthiomercuri- 
benzoic acid gives chloromercuribenzoic acid and smaller amounts 
of highly decomposed substances); sulphidomercuribenzoyl 
chloride, S(Hg*C,H,COCl1),, pale yellow precipitate, which does 
not melt below 230°, obtained by the interaction of chloromercuri- 
benzoyl chloride and hydrogen sulphide in dry ethereal solution ; 
methyl o-chloromercuribenzoate, m. p. 181:5—182° (Schrauth, 
Schoeller, and Hueter, this vol., i, 455, give m. p. 142—162°), 
which after some months had fallen to 149—149°5°, and could not 
then be restored to its original value; ethyl o-chloromercurithio- 
benzoate, ClHg-C,H,°CO-SEt, yellow, microscopic, rhombic leaflets, 
m. p. 142°5—144°5°; ethylthiomercurichloride; ethylthiomercuri- 
benzoic acid, m. p. 138°5—140° to a turbid liquid, which immedi- 
ately blackens, owing to separation of mercuric sulphide. 

H. W. 


Mercary Derivatives of Substances with Multiple Bonds. 
IV. W. Mancuor, F. BOssenecKER, and F. MAnRLEIN (Annalen, 
1920, 421, 316—-330).—The mercuration of benzene derivatives 
which contain a double bond in the side-chain has been investigated ; 
the results obtained are similar to those recorded with ethylene 
(this vol., i, 720), and thus further confirm the authors’ conclusion 
that these substances are to be regarded as additive compounds. 

Safrole is readily dissolved by aqueous mercuric acetate solution 
at 50°, and the product is converted by aqueous sodium chloride 
into the substance, CH,O,:C,H,*CH.°CH‘:CH,,HgCl-OH, colourless, 
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well-defined, stable, monoclinic prisms, m. p. 136—137°, which 
is immediately decomposed by dilute hydrochloric acid, with 
regeneration of safrole; the corresponding bromide, colourless, 
silky needles, m. p. 144—145°, and the iodide, slender needles, 
m. p. 152°5°, are similarly prepared. The mercury atom is com- 
paratively firmly retained in all these compounds. The free base 
is readily obtained in aqueous solution by the action of silver 
oxide on the bromide; it is faintly alkaline to litmus, but does 
not give a coloration with phenolphthalein. In a similar manner, 
eugenol methyl ether yields the compound, C,,H,;O,*HgCl, colour- 
less needles, m. p. 112°5°, but the preparation is rendered un- 
usually difficult by the formation of smeary masses, Eugenol 
itself, on the other hand, does not yield a well-defined product 
when molar proportions of the components are taken; when, how- 
ever, three molecules of mercuric acetate react with one molecule 
of eugenol, a very sparingly soluble product is obtained, which 
contains two atoms of mercury (a similar substance can also be 
prepared from safrole). Mercuration of phenylethylene gives 
more complex products, investigation of which is not quite com- 
pleted ; it is, however, established that addition of basic mercury 
salts occurs, and that the products, in part at any rate, do not 
retain the mercury firmly. Styrenes, which contain a terminal 
methyl group in the side-chain (sosafrole, isoeugenol), behave 
differently, causing reduction of the mercury salt, as does B-methyl- 
butylene. 

Estimation of mercury is conveniently effected as follows. The 
substance is gently boiled under a reflux condenser with hydro- 
chloric acid (20%; 20 c.c.) and concentrated hydrogen peroxide 
(3 c.c.) during three to four hours. Organic matter is removed 
by filtration, and the residue is thoroughly washed. The mercury 
is precipitated in the filtrate by hydrogen sulphide. The pre- 
cipitated mercuric sulphide is collected in a Gooch crucible, and 
freed from organic matter and uncombined sulphur by being 
washed successively with hot water, alcohol, pyridine, alcohol, warm 
carbon disulphide, alcohol, and ether; it is dried at 110° until 
constant in weight. The process gives very accurate results, and 
shows that the high values obtained previously are mainly due to 


contamination of the mercuric sulphide by organic matter. 
H. W. 


Physiological Chemistry’. 


A Method for the Graphic Representation of Chemical 
Compounds and Reactions. Orro Lirscue (Biochem. Zeitsch., 
1920, 105, 282—304).—A theoretical paper dealing with the 
application of the graphic representation of chemical compounds 


and reactions to biochemistry. S. S. Z. 
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Catalysis. VII. Temperature-coefficient of Physio- 
logical Processes. Nit Ratan Duar (Proc. K. Akad. Wetensch. 
Amsterdam, 1920, 23, 44—49).—Physiological processes take 
place mostly in heterogeneous media. The Brownian movement of 
the colloid particles present in the reacting substances does away 
with the diffusion layer characteristic of heterogeneous reactions, 
and makes the physiological reactions similar to positively catalysed 
reactions taking place in homogeneous media. Consequently, the 
temperature-coefficients of physiological processes, instead of being 
small (about 1:2), are usually greater than 2 for a rise of 10°. 
The spontaneous destruction of certain toxins is greatly influenced 
by temperature, a factor of importance in fever, when the poison 
is destroyed very rapidly. Before the destructive effect of tempera- 
ture sets in, the Arrhenius formula connecting temperature and 
reaction velocity is generally applicable to physiological processes 
(compare A., 1919, ii, 404). J. R. P. 


The Presence of Glycuronic Acids in Human Blood. 
Preliminary Note. Witnetm Srepp (Zeitsch. physiol. Chem., 
1919, 107, 264—-268).—Several samples of blood from normal, 
diabetic, and nephritic patients were examined for glycuronic acid 
by the naphtharesorcinol reaction. All the samples examined gave 
a positive reaction, the blood of the nephritic patients in the 
azotemia stage giving the most intense coloration. The reaction 
in the case of the diabetics showed varying intensity. The orcinol 
and phloroglucinol reactions were also employed in the latter case. 


8. 8. Z. 


The Reducing Substances of Blood. Comparative Esti- 
mations of ‘‘ Blood Sugar’’ by means of Reduction, Polar- 
isation, and Fermentation in Several Cases of Diabetes and 
Nephritis. Witneim Stepp (Zeitsch. physiol. Chem., 1919, 107, 
29—44).—Estimations of blood sugar in the blocd of diabetic and 
nephritic patients with lLohnstein’s “precision fermentation 
saccharimeter ”’ give figures similar to those obtained by polari- 
metric estimations. As the reducing power shown by blood is 
always in excess of that theoretically required by the amount of 
blood sugar estimated polarimetrically, it is to be deduced that 
reducing substances other than dextrose are responsible for this. 
Certain samples of blood of diabetic patients, when concentrated, 
give a lower reducing value than the equivalent quantity of 
original blood, which suggests that some of the reducing substances 
are volatile. In one instance, the reduction of Fehling’s solution 
by the distillate has actually been established. As the concen- 
trated blood samples still show a higher reducing power than that 
expected from the polarisation and fermentation figures, it may be 
assumed that, besides volatile, there are non-volatile reducing 


substances in blood which cannot be identified with dextrose. 
S. 8. Z. 
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The Physiological Distribution of Sugar in Plasma and 
Corpuscles. RR. Brinkman and (Fru.) E. van Dam (Biochem. 
Zeitsch., 1920, 105, 93—95).—The erythrocytes of human and 
frog’s blood do not contain sugar; they only become permeable to 
it after the blood has clotted. Corpuscles, however, in blood which 
is prevented from clotting by sodium fluoride, oxalate, or hirudin 
become permeable to sugar. This is explained by the fact that 
the early phases of clotting are not hindered by these reagents. 

8. S. Z. 


The Nomenclature of the so-called Accessory Food 
Factors (Vitamins). Jack Crecit Drummonp (Biochem. J., 1920, 
14, 660).—It is suggested that the name vitamin be employed for 
these unidentified substances, and that they be individually 
referred to as vitamin-A, -B, -C, etc. Dropping the final “e” in 
the original word vitamine, introduced by Funk, removes the 
objections to that word. J. C. D. 


Researches on the Fat-soluble Accessory Substance. III. 
Technique for carrying out Feeding Tests for Vitamin-A (Fat- 
soluble-A). Jack Cecit Drummonp and Karnarine Hope Cowarp 
(Biochem. J., 1920, 14, 661—664)—Great care should be 
employed to ensure that the basal diet is free from this vitamin. 

J.C. D. 


Researches on the Fat-soluble Accessory Substance. V. 
The Nutritive Value of Animal and Vegetable Oils and 
Fats Considered in Relation to their Colour. Jack Ceci. 
Drummonp and Katuartne Hope Cowarp (Biochem. J., 1920, 14, 
668—677).—No hard-and-fast line can be drawn between the 
animal and vegetable oils and fats when their value as a source of 
vitamin-A is considered. As a class, the animal fats are superior 
in this respect to the vegetable oils, but some members of the latter 
class, for example, palm oil, may be valuable sources of the vitamin. 
The presence of lipochrome pigments cannot be regarded as a 
certain indication of the presence of the vitamin-A. The nutritive 
value of an animal oil is largely dependent on the diet which the 
animal has received. Both animal and vegetable oils and fats 
probably lose vitamin during purification and refining. tas 


Cuorin. Hvuen MacLean and Wititam James Grirriras (Bio- 
chem. J., 1920, 14, 615—617).—Cuorin, described by Erlandsen 
(A., 1907, i, 371), is not a chemical unit, but results from decom- 
position taking place in the tissues during the processes utilised 
for the extraction of the lipins. 

The only phosphatides present in animal tissues are lecithin, 
kephalin, and sphingomyelin. J.C. D. 


Primary and Secondary Phenol Reaction. Mutual 
Antagonism of a-Naphthol and p-Phenylenedimethyl- 
diamine in Daphnidez. W. Lore (Zentr. allg. Pathol. pathol. 
Anat., 30, 614—617 ; from Chem. Zentr., 1920, iii, 493).—Accord- 
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ing to Gierke and Graeff, naphthol dissolves the labile oxydases 
(protective coll |‘; of the muscles against foreign substances). 
These oxydases, which are probably cyclic amines with aldehydic 
character, are termed aldamines by the author. They are particu- 
larly noticeable where the cells have a markedly protective 
character. They may be classified as: (1) primary aldamines (a) 
yielding the naphthol reaction without treatment with form- 
aldehyde, and (4) giving a positive naphthol reaction only after 
addition of formaldehyde, and (2) secondary aldamines showing 
(a) granular reaction, and (6) nucleus reaction. Substances belong- 
ing to the first group are found in the granula of a- and 5-leuco- 
cytes and in the cell of the snail, and do not appear to be associated 
with any particular form of cell. Members of the sub-group, }, 
are present in the mucus cells of the black snail. The secondary 
aldamines, which are formed by the action of primary aldamines. 
have the greater importance. H. W. 


The Distribution of Inorganic Iron in Plant and 
Animal Tissues. Henry Watiace Jones (Biochem. J., 1920, 
14, 654—-659).—By microchemical methods, the author has traced 
the occurrence of inorganic iron in a large number of organisms. 
Inorganic iron is more widely distributed throughout animal and 
plant tissues than is generally realised, and the lower organisms 
in both cases give the reaction more markedly than the higher ones. 
Aquatic animals contain more than land animals, and feetal tissues 
are richer than adult tissues. J.C. D. 


Biochemical Studies on Marine Organisms. I. The 
Occurrence of Copper. Wittiam C. Rose and Meyer 
Bopansky (J. Biol. Chem., 1920, 44, 99—112).—Numerous 
analyses are recorded, and it is believed that copper is a normal, 
and possibly an essential, constituent of marine animals. 


a. & 


The Distribution of Zinc in the Organism of the Horse. 
GaBRIEL BERTRAND and R. Vuiapvesco (Compt. rend., 1920, 171, 
744—-746).—All the organs and tissues of the horse contain notable 
proportions of zinc, the amounts found varying from 3—36 mg. 
per 100 grams of fresh material. Not only does the amount of 
zine vary considerably from one organ or tissue to another, but also 
from one animal to another. W. G. 


Excretion of Formic Acid from the Human Organism 
after the Administration of Methyl Alcohol, Hexa- 
methylenetetramine, Sodium Formate, Sodium Lactate, 
and Dextrose. W. AvursnrietH (Arch. Pharm., 1920, 258, 
15—33).—Formic acid is a normal and fairly constantly occurring 
constituent of human urine, varying in quantity within somewhat 
wide limits with different individuals and with varying diet, but 
from 0°5—0-65 gram per forty-eight hours, or an average of about 
0°28 gram per day, may be regarded as a normal amount. Adminis- 
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tration of methyl alcohol causes a notable increase in the formic 
acid excreted, particularly on the third and fourth day following, 
the total excess over the normal representing about 5% of the 
methyl alcohol taken. The mere presence of formic acid in the 
urine is accordingly insufficient to establish methyl alcohol poison- 
ing. In such a case, a quantitative examination indicating some- 
thing of the order of 1 gram of formic acid per day is essential. 
In no case was formaldehyde found in the urine after the adminis- 
tration of methyl alcohol, although possibly traces of the latter 
might be found unchanged. This, together with the fact that, 
after the administration of hexamethylenetetramine (urotropine), 
large quantities of formaldehyde, but no increase in the amount 
of formic acid, were found in the urine, shows that formaldehyde 
is not, as has been supposed, an intermediate product of oxidation 
in the animal organism. Formic acid, administered as its sodium 
salt, underwent partial combustion, 18% only being found un- 
changed in the urine. Neither sodium lactate nor dextrose caused 
any abnormal increase in the excretion of formic acid, even when 
administered in large quantities. G. F. M. 


The Physical Theory of Pharmacological Actions. 
I. TrauBe (Biochem. Zeitsch., 1920, 105, 115—116).—A reply to 
Heubner (this vol., i, 791). 8S. 8. Z. 


The Narcosis Theory. Ericu Knarri-Lenz (Biochem. Zeitsch., 
1920, 105, 88—92).—A reply to Winterstein (A., 1917, i, 68) and 
Traube (Pfliiger’s Archiv, 1919, 176, 72). 8. S. Z. 


Fate of 8-Naphthylamine in the Organism of the Dog. 
Encext (Zentr. Gewerbehyg. Unfallverhiit., 8, 816; from Chem. 
Zentr., 1920, iii, 495).—8-Naphthylamine hydrochloride (1°0 and 
0°5 gram) was administered to two dogs which were in a condition 
of nitrogen equilibrium and had a constant nitrogen and sulphur 
elimination. Signs of illness were not observed. After the injec- 
tion, the amounts of ethylsulphuric acid and glycuronic acid in the 
urine were increased, and this lasted for five to six days. The ratio 
of the two acids indicated that much the greater part of the amine 
is eliminated in conjunction with the ethylsulphuric acid, at any 
rate in the case of carnivorous animals. In one experiment with 
a carbohydrate diet, only one-fourth of the amine was associated 
with ethylsulphuric acid, the remainder with glycuronic acid. 
The increment in the amounts of the two acids eliminated, 
amounted in one experiment to 0°725 and 0°486 gram respectively. 
Assuming that only aminonaphthols are formed, this would 
correspond with 1'444 grams of B-naphthylamine, which is more 
than was actually administered ; it appears, therefore, that dihydr- 
oxynaphthylamines are also formed. Unchanged #-naphthy]- 
amine could not be detected in the utine. H. W. 


A Toxicological Study of some Alcohols, with especial 
reference to Isomerides. Davin I. Macut (J. Pharm. expt. 
Ther., 1920, 16, 1—10).—The toxicity of the normal aliphatic 
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alcohols, methyl, ethyl, butyl, and amyl, increases with their 
place in the homologous series. . 
Secondary propyl, butyl, and amyl alcohols were found to be 
less toxic than the corresponding primary alcohols. 
In discussing the toxicity of alcohols, a distinction should be 
drawn between the acute or immediate, and the secondary or 
remoter, effects of the drugs. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


The Production of Acetaldehyde by certain Pentose 
Fermenting Bacteria. W.H. Pererson and E. B. Frep (J. Biol, 
Chem., 1920, 44, 29—46).—In the fermentation of carbohydrates 
by three types of pentosefermenting organisms (an organism 
related to the colon-erogenes group, Bacillus acetoethylicum, and 
Lactobacillus pentoaceticus), acetaldehyde is produced when a 
fixative, such as sodium or calcium bisulphite, is added. The maxi- 
mum yield is from xylose, but the amount found is proportional 
to the amount of fixative added. The production of acetaldehyde 
is correlated with the production of alcohol. An increase in the 
former results in a decrease in the latter. The production of 
acetaldehyde is associated with a high production of volatile acid. 
These results illustrate the intimate relations which exist between 
the balanced processes of oxidation and reduction in the ferment- 
ing solution. 

The production of acetaldehyde by the acetone-forming organism, 
B. acetoethylicum, is of particular interest, since it is possible that, 
through condensation of the aldehyde and subsequent processes of 
oxidation and decarboxylation, the acetone is formed. 

An attempt to correlate the production of acetaldehyde with 
Neuberg’s theory, that pyruvic acid is an intermediate product in 
sugar fermentation, did not give conclusive results. Pyruvic acid 
and its sodium salt are fermented to a greater or less extent by all 
three types of bacteria. Among the products formed are carbon 
dioxide, hydrogen, and a volatile acid. These products were also 
formed when pyruvic acid was fermented in the presence of sodium 
sulphite, but no trace of acetaldehyde was found. J. C. D. 


New Methods of Analysis of Hydrocarbons with the Aid 
of Bacteria. Jxené Tavusz and Marra Prrer (Centr. Bakt. Par., 
1919, II, 49, 497—554).—The authors have isolated from garden 
soil three new bacteria, namely, Bacterium aliphaticum, B. 
aliphaticum liquefaciens, and Paraffin bacterium. The actions of 
these bacteria on pure synthetic hydrocarbons and on mixtures 
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of paraffins and naphthenes have been investigated, the hydro- 
carbons tested comprising »-hexane, n-octane, Bn-dimethyloctane, 
hexadecane, triacontane, and_ tetratriacontane; -hexylene, 
n-octylene, and hexadecylene; cyclohexane, methylcyclohexane, 
1:3-dimethyleyclohexane, 1:3:4-trimethyleyc/ohexane, and _ tri- 
cyclodecane; benzene, toluene, m- and p-xylenes. The hydro- 
carbons were used as the sole source of carbon in solutions of 
inorganic nutrient materials. 

B. aliphaticum attacks all the paraffins mentioned, and also 
n-octylene and hexadecylene, but not n-hexylene, naphthenes, or 
aromatic hydrocarbons. B. aliphaticum liquefaciens behaves 
exactly similarly. The Paraffin bacterium attacks hexadecane, 
triacontane, tetratriacontane, and hexadecylene, but not n-hexane, 
n-octane, hexylene, octylene, naphthenes, or benzene derivatives. 
The hydrocarbons attacked are destroyed completely by the 


bacteria, even when unattacked naphthenes are present. The 
crganisms were employed in the analyses of various mixtures of 
hydrocarbons. =; =e 


Inhibitory Action of Paratyphoid Bacilli on the Fermen- 
tation of Lactose by Bacillus coli. I. Txropatp Smirn 
and Dorotrea E. Situ (7. Gen. Physiol., 1920, 3, 21—33).— 
Bacteria of the paratyphoid group can be divided into two classes, 
according to whether they inhibit the formation of gas from lactose 
by Bacillus coli or not. The production of acid is not interfered 
with. The experiments support current theories, which hold that 
the acid-producing and gas-producing entities in cultures are 


distinct. J. ©. D. 


Production of Indole by the Pfeiffer Bacillus. Marcer 
RueEin (Compt. rend. soc. biol., 1919, 82, 138—139).—The pro- 
duction of indole (mauve colour with dimethylaminobenzaldehyde 
and hydrochloric acid, violet tint with formaldehyde and sulphuric 
acid, blue colour with sodium nitroprusside, potassium hydroxide, 
and acetic acid), with accompanying characteristic odour, was noted 
in the case of abundant cultures of the Pfeiffer bacillus, but not 
detected in all cases. Cuemicat ABSTRACTS. 


Synthesis of Tryptophan by certain Bacteria and 
the Nature of Indole Formation. Wittiam Jamizson Loci 
(J. Path. Bact., 1920, 28, 224—229).—Certain gram-negative 
bacilli have the power to synthesise tryptophan when growing in 
protein-free media. This is in support of the view of the vegetable 
nature of bacteria. The addition of dextrose to a living culture 
of Bacillus coli causes the rapid disappearance of the indole already 
formed. This seems to indicate that the effect of the dextrose is 
to cause increased demand for indole on the part of the organism, 
and not merely, by the development of acidity, to prevent the 
splitting off of indole from the peptone. On this hypothesis, indole 
“formation” is a consequence rather of diminished use of indole 
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as. tryptophan than of special formation by the organism. The 
splitting off of indole appears to be a reversible chemical change. 
The difference between B. coli and B. typhosus with respect to 
indole formation on re-absorption is most probably due to the fact 
that B. coli possesses an enzyme which enables it to split off and 
utilise the open-chain (alanine) portion of the tryptophan molecule. 


C. D. 


The Effect of Certain Environmental Conditions on the 
Rate of Destruction of Vanillin by a Soil Bacterium. 
Witi1aAm J. Rospins and A. B. Massey (Soil Sci., 1920, 10, 
237—-246).—The particular bacterium used was one from an 
Alabama soil. In culture solutions, very slight concentrations of 
hydrochloric acid inhibited its action on vanillin, but the bacterium 
was not so sensitive to alkali. Aeration favoured the destruction 
of vanillin by the organism. In culture solutions containing 
calcium superphosphate, sodium nitrate, and potassium sulphate, 
either singly or in combination, the organism was most active in 
these solutions rich in calcium superphosphate and least active 


in the solutions rich in potassium sulphate. The presence of 
dextrose had no marked effect on the rate of destruction of vanillin 
by the organism. W. G. 


Yeast Nutrition and Fermentation. Does Development 
of Yeast Occur without Fermentation of Sugar? 
Tu. Boxorny (Centr. Bakt. Par., 1920, ii, 50, 23—33).—The 
author finds that it is possible for considerable increase of yeast 
to occur in solutions containing no trace of sugar. Besides the 
ordinary fermentable sugars, rhamnose, arabinose, lactose, peptone, 
asparagine, and other amides, tartaric, acetic, and citric acids, and, 
under certain conditions, glycerol, all serve to supply yeast with 
the carbon necessary for its growth. Between the nitrogenous 
constituents of the nutrient solution and the fermentation of the 
sugar present, the sole connexion existing is that plentiful and 
suitable nitrogenous nutrition gives rise to much yeast, and thus 
to much zymase. Fermentation is not, at any rate when access of 
air is permitted, a vital necessity for yeast, but it is of advantage 
in that it retards the development of bacteria, and, further, brings 
the yeast into increased contact with the nutrient materials of the 
liquid. x. . FP. 


Is Fermentation of Sugar by Yeast due Solely to 
Zymase ? J. Grasa (Compt. rend. soc. biol., 1919, 82, 804—806). 
—Yeast lost 86% and 94% of its fermentative power when 
treated with toluene for thirty and sixty minutes, respectively, after 
attaining its maximal fermentative activity in the presence of sugar. 
The residual 6% of “zymase” (which remained practically intact 
for a long time) is practically identical in amount with that 
possessed by yeast treated as above during rest. Yeast from which 
the enveloping membrane had been dissolved by the action of the 
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digestive fluid of Helix pomatia likewise lost most of its fernrent- 
ative power when treated with toluene. The above loss of ferment- 
ative power cannot plausibly be attributed to destruction of zymase 
by the action of endotrypsin as suggested by Buchner. The author 
concludes that only approximately 5% of the fermentative activity 
of yeast can be attributed to zymase. CuemicaL ABSTRACTS. 


The Effect of Pyruvates, Aldehydes, and Methylene-blue 
on the Fermentation of Dextrose by Yeast Juice and 
Zymin in the Presence of Phosphate. Arrnur HARDEN and 
Francis Rosert Hentey (Biochem. J., 1920, 14, 642—653).— 
The facts that the activating effect both of a-keto-acids and of 
aldehydes is chiefly manifested at the commencement of the reac- 
tion, and that the experiments both of Oppenheimer (A., 1915, 
i, 358) and Neuberg (A., 1915, i, 1043; 1918, i, 469) were made 
with maceration extracts which contain a large amount of mineral 
phosphate, and that the effect was less marked with levulose than 
with dextrose, led the authors to inquire whether the action was 
a general stimulation of the fermentation process or a more specific 
acceleration of the reaction in presence of free mineral phosphate. 

It has been found that an aldehyde when added to fermenting 
mixtures of yeast juice or zymin (acetone yeast) with dextrose 
induces no acceleration in the normal rate of fermentation. In 
the presence of a suitable amount of phosphate, the effect of the 
aldehyde is greatly to diminish the time required for the attain- 
ment of the maximum, so that the volume of gas evolved in the 
period immediately following the addition of phosphate is greatly 
increased. At the same time, a considerably higher maximum is 
attained. On completion of the esterification of the phosphate, 
the rate again diminishes, both in the presence and absence of 
an aldehyde, and the total evolution is not greatly different in the 
two cases. Similar phenomena are produced by pyruvates. 

The striking action of the aldehydes suggests that the cause of 
the delay in attainment of the maximum after the addition of the 
phosphate was lack of an acceptor for hydrogen. In order to test 
this idea, methylene-blue was substituted for aldehyde, with the 
result that it was found to produce a very similar effect. 

The réle of the hydrogen acceptors in the fermentation is dis- 
cussed. It is probable that the hydrolysis of the hexosephosphate, 
both that originally present and that slowly formed in the ferment- 
ing mixture, results in the formation of levulose, which in its turn 
yields a hydrogen acceptor, and thus assists the increase in the 
rate of fermentation. J.C. D. 


A New Fixation Method and its Application in 
Alcoholic Fermentation. Cart Nrusere and Ersa ReinrurtH 
(Biochem. Zeitsch., 1920, 106, 281—291).—The authors have 
utilised Vorlinder’s observation that dimethyleyc/ohexanedione 
reacts with acetaldehyde, yielding ethylidenebisdimethylcyclo- 
hexanedione, for the fixation of acetaldehyde in the fermentation 
of sugar. In order to isolate the product, the yeast was centri- 


—_ 2 os 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 915 


fuged and extracted with hot alcohol. The alcoholic extract was 
concentrated and added to much water, when ethylidenebis- 
dimethyleyclohexanedione was precipitated (m. p. 139—140°), and 
its nature confirmed by conversion into its anhydride, C,,.H.,O,, 
m. p. 173—175°, by heating with glacial acetic acid under reflux. 
Acetaldehyde can also be fixed in the above way when the sugar is 
fermented with maceration juice. Pyruvic acid is not fixed by 
dimethyleyclohexanedione. S. 8. Z. 


The Three Forms of the Fermentation of Sugar. Their 
Connexion and their Balance Sheet. Cart Neupere, Jurius 
Hrrscu, and Exsa ReinrurtH (Biochem. Zeitsch., 1920, 105, 
307—-336).—The relation of the three forms of fermentation (this 
vol., i, 798) was studied by estimating the quantity of fermented 
sugar and the products of fermentation at various periods of the 
processes. In all the three forms, the common product, acet- 
aldehyde, is produced, which is reduced to alcohol in the first form 
of fermentation, is fixed by the sulphite in the second form of 
fermentation, and is converted into acetic acid and alcohol in the 
third “dismutation”’ form of fermentation. In all the three forms 
of fermentation, the fermented sugar was accounted for in the 


products of fermentation, which were produced in definite propor- 
tions. 8. 8S. Z. 


The Physical-chemical Conception of the Processes of 
Fermentation. Wotreane Ostwatp (Biochem. Zeitsch., 1920, 
105, 305); C. Neusere (ibid., 306).—Polemical. 8. 8. Z. 


Influence of Fluctuating Barometric Pressure on the 
Course of Alcoholic Fermentation and of Biological Pro- 
cesses in General. Avuausr Rippet (Centr. Bakt. Par., 1917, ii, 
47, 225—-229).—In certain cases, it is found that the curve show- 
ing the periodic evolution of carbon dioxide from a fermenting 
solution exhibits a zig-zag course, high barometric pressure corre- 
sponding with low rate of fermentation, and vice versa. When 
the nutrient solution employed is such that a vigorous fermentation 
is rapidly established, the effect of the barometric pressure may 
not be evident in the early stages, but it becomes apparent when 
the action slackens. Such increased liberation or retention of 
gases, which are either merely present as such or represent the 
final products of a biological or chemical process, may have 
important effects on biological processes. ie ae 


Comparative Studies on Respiration. XII. A Comparison 
of the Production of Carbon Dioxide by Penicillium and 
by a Solution of Dextrose and Hydrogen Peroxide. 
F. G. Gustarson (J. Gen. Physiol., 1920, 3, 35—39).—A neutral 
solution of dextrose and hydrogen peroxide acts like Penicillium 
chrysogenum in producing an increased amount of carbon dioxide 


on the addition of acid, but not on the addition of alkali. 
J.C. D. 
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Attackability of cis- and trans-Isomeric Unsaturated 
Acids by Moulds. P. E. Verkape and N. L. Séuncen (Centr. 
Bakt. Par., 1920, ii, 50, 81—87).—In solution containing excess 
of undissolved calcium carbonate, these acids exhibit the same 
behaviour towards Aspergillus niger as towards /enictilium 
glaucum; fumaric, cinnamic, allocinnamic, aconitic, oleic, and 
erucic acids are assimilated readily, and glutaconic acid slightly, 
whereas maleic, citraconic, mesaconic, itaconic, phenylitaconic, 
isocrotonic, crotonic, BB-dimethylacrylic, angelic, tiglic, undecenoic, 
elaidic, and brassidic acids are not attacked. Similar results are 
obtained when the free acids instead of their calcium salts are 
employed, excepting that with cinnamic acid no development of 
the two organisms takes place. It is evident that the attackability 
or non-attackability by mould fungi is inadmissible as a means of 
distinguishing between cis-trans-isomerides. 

The behaviour of certain of these acids towards the moulds is 
explainable by their solubilities in water and in olive oil (compare 
Waterman, ibid., 1915, II, 42, 639), but that of other acids cannot 
be explained in this way. Assimilability or non-assimilability 
appears, indeed, to be dependent principally on the molecular 
configuration of the compound. a. MF. 


Favourable Influence of Selenium on some Moulds 
coming from the Cheese Industry. Anronin Nimec and 
VaActav KAs (Compt. rend., 1920, 171, 746—748).—With selenium 
in the form of sodium selenate, there is an increase in the weight 
of dry mycelium in the case of Penicillium Royueforti, with in- 
creasing amounts of sodium selenate in the culture solution. With 
P. candidum, a toxic effect was noticed when the amount of sodium 
selenate increased beyond a certain limit. The ash content of the 
mycelium increased at first with the amount of selenium present, 
but reached a maximum and then diminished. W. G. 


Specific Disinfection Processes. II. Action of Salts and 
Ions on Bacteria. Puuitipp Eisensere (Centr. Baki. Par., 1918, 
i, 82, 69—208).—The author has carried out extensive series of 
experiments on the effects of inorganic salts in different concentra- 
tions on the development in peptone—meat extract—agar or bouillon 
of six gram-positive and six gram-negative bacterial species. The 
results are given in detail, and lead to the following, among other, 
conclusions. The toxicity of salts may be regarded as an additive 
function of their component ions, although purely molecular actions 
are not to be excluded. The commoner anions (cations) may be 
arranged in toxicity series, which vary appreciably for different 
cations (anions). The normal life functions of bacteria are con- 
nected with a state of swelling of the protoplasmic colloids definite 
for each species, and any deviation from this state in either direc- 
tion may cause disturbance of these functions, or even death, of 
the bacteria; hence the toxicity of salts increases with their swell- 
ing properties, and also with their precipitating action on bacteria. 
The effects of salts on the gram-specificity of bacteria are discussed. 
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Various cases of species- or group-specificity are indicated. In 
evaluating antiseptics, it is necessary to employ a number of repre- 
sentative bacterial species. a. Be 


Regularities in the Preservation of Wood. Poisoning 
Action of Inorganic Compounds (Salts) on Fungi. 
FriepRicw Mou (Centr. Bakt. Par., 1920, ii, 51, 257—279). 
The author has investigated a series of 130 different salts with 
respect to the effect they produce, in various concentrations, on a 
culture of Penicillium glaucum on a peptone—-agar medium. The 
results obtained show that the poisonous action of salts is an 
additive property of the ions. In the order of diminishing activity, 
the poisonous ions are: mercury, silver, cadmium, cyanogen, copper, 
zine, iron, cobalt, chromium, fluorine. Most acid ions and the ions 
of the alkali and alkaline earth metals, magnesium, and aluminium 
may be regarded as inactive in this respect. The poisonous action 
depends on the solubility in water of the salt and on its decom- 
position into ions in the aqueous solution. Every ion exhibits a 
specific poisonous action, and complex ions, such as the chromate 
and fluosilicic ions, must be regarded as independent individuals, 
their activity being equal to, or smaller, or greater than, the sum 
of their constituents. Addition of other salts to active substances 
may affect the time-course of the disinfection, but does not alter 
the final result. The activity of a given amount of a soluble salt 
or mixture of salts depends only on the quantity of active con- 
stituents present and on their specific effects. a. a Ee 


Toxicity and Chemical Potential. W. Lash MuILter 
(J. Physical Chem., 1920, 24, 562—569).—The toxicity of a solu- 
tion containing phenol and an indifferent salt depends primarily 
on the chemical potential of the phenol in the solution. ‘Iwo solu- 
tions have the same toxicity when they are in equilibrium with 
the same solution of phenol in an immiscible solvent, such as 
toluene or petroleum. Complications may arise from the toxicity 
of the salts themselves, or in dilute solutions from the plasmolysis 
of the cell, independently of the toxicity of the solutions employed. 
One or two individual cases which do not. fall under these heads 
are worthy of further study. The observation of Paul and Kronig 
that solutions of mercuric chloride in aqueous alcohol show a 
maximum of toxicity when the ratio of alcohol to water in the 
solution is 1 to 3 affords another illustration of the principle, since 
Laird has shown that the solubility of mercuric chloride in aqueous 
alcohol passes through a minimum at the same ratio. J. R. P. 


The Toxicity towards Anthrax and Staphylococcus of 
Solutions containing Phenol and Sodium Chloride. 
J. S. Lemon (J. Physical Chem., 1920, 24, 570—584).—Experi- 
ments with anthrax spores showed that the increased toxicity of 
phenol observed when sodium chloride is added to its solution is in 
accordance with the assumption that two solutions of phenol, with 
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or without salt, are equally toxic if their compositions are such that 
both would be in equilibrium with the same solutions of phenol in 
toluene. Experiments with Staphylococcus, in which lower con- 
centrations of phenol were used, showed that whilst the assumption 
is in fair accord with the behaviour of 0°80% phenol, in the case 
of 0°60% phenol, the chemically equivalent solution containing salts 
is much less toxic ; 0°70% phenol occupies an intermediate position. 


J. R. P. 


Disinfecting Values of the Three Isomeric Cresols. 
Fritz Dirrnorn (Centr. Bakt. Par., 1919, i, 82, 483—491).— 
Experiments made with suspensions of Bacillus coli, B. pyocyaneus, 
and Staphylococcus in sodium chloride solution and in bouillon 
show that m-cresol outstrips its two isomerides in germicidal power, 
which is not very marked in the salt and bouillon suspensions, but 
is considerable in liquids containing proteins (ascites). Of the 
two other isomerides, the ortho-compound possibly has a slightly 
greater action than the para-compound. In practice, 2—2°5% 
solutions of a mixture of the isomerides are used, and the differ- 
ences observed are then of little importance, the germicidal powers 
of 0°75—1°0% solutions of the three compounds being almost 
identical. a Me Ee 


Organic Carbon Nutrition of Plants. Parallels between 
Fungi and Green Plants. Tx. Boxorny (Centr. Bakt. Par., 
1917, II, 47, 191—224, 301—375).—The author gives a summary 
of the observations made by various investigators with reference 
to the use by fungi and green plants of compounds of the follow- 
ing classes: alcohols, phenols, aldehydes, ketones, ketonic esters, 
organic acids, carbohydrates, amino-compounds, and cyanogen 


derivatives. 7. a 


Reduction of Nitric Acid in Green Cells. Orro Warsure 
(Naturwiss., 1920, 8, 594—596 ; from Chem. Zentr., 1920, iii, 487). 
—Attempts to accelerate catalytically the reduction of nitric acid 
by Chlorella vulgaris, Beyerinck, by the use of concentrated nitrate 
solutions were unsuccessful, but signs of acceleration’ were noted 
in dilute solutions of free nitric acid. In an acidic nitrate mixture 
(V/100-HNO,, V/10-nitrate), the reduction of nitric acid amounts 
to 50% in the dark and to 150% in the presence of light of the 
total metabolism. In the former case, reaction occurs according 
to the equation HNO,+H,0+2C=NH,+2C0,+ 162,000 cal. 
Under the action of light, the process is complicated by the assimil- 
ation of carbon dioxide, which, however, can be excluded by use 
of narcotics. H. W. 


Possible Formation of Hexamethylenetetramine in 
Assimilating Plants, and a Microchemical Reaction for 
Ammonium Salts. C. van Zip (Pharm. Weekblad, 1920, 57, 
1345—1348).—The combination of formaldehyde with ammonium 
salts in neutral, or even weakly acid, solution is found to give salis 
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of hexamethylenetetramine, in the same way as the base itself is 
formed by combination of the aldehyde with free ammonia; hence 
it is likely, since both formaldehyde and ammonium salts are 
present in growing plants, that salts of hexamethylenetetramine 
are also formed in the plant. The iodine—potassium iodide reagent 
employed by the author in the microchemical identification of 
hexamethylenetetramine is found to be suitable also for its salts. 
The test will detect 0°3 mg. of hexamethylenetetramine, and half 
this quantity of ammonium salt. It is therefore an extremely 
sensitive test for ammonium salts, and has the advantage that 
potassium salts do not interfere. The limit of sensitiveness is 
beyond the degree of solubility even of magnesium ammonium 
phosphate, since if a drop of formalin is added to a drop of water 
in which this substance is suspended, the residue, after drying, 
gives the characteristic brown crystals with the iodine—potassium 
iodide solution. It is suggested that the ammonia is withdrawn 
from the phosphate molecule by the aldehyde, leaving the phos- 
phate, MgHPQ,. 8. I. L. 


The Factors which Interfere with the Use of Yeast as 
a Test Organism tor the Antineuritic Substance. Grra.po 
pE Pavia Souza and E. V. McCotivum (/. Biol. Chem., 1920, 44, 
113—129).—The observations made by the authors lead them to 
conclude that the use of yeast as a test organism for determining 
the presence or absence of the vitamin-B is complicated by so 
many disturbing factors as to make it of little, if any, value. 

J.C. D. 


Silver-reducing Cell-substances in the Leaves of Non- 
conifers. Friepricnh Czapex (Ber. Deut. bot. Ges., 1920, 38, 
246—252).—Molisch (Sitzwngsber. Akad. Wiss. Wien, Math. nat. 
Kl., 1918, I, 127, 449) has shown that a 0°1—1% silver nitrate 
solution produces in the epidermis, especially of leaves of flowering 
plants, a deep black coloration of the chloroplasts; this reaction 
he ascribes to the presence of an extremely labile substance, which 
loses its reducing power even when the chlorophyll plasma dies. 
If the views expressed by Molisch were accurate, this reaction 
would represent a new “ life reaction.” 

According to the author, however, it appears demonstrable that 
the cause of the silver reduction of the chloroplasts is to be sought 
in the presence of various depsides, which are probably not con- 
nected with the process of assimilation of carbon dioxide. 

ye FY 


The Preparation of Phosphatides from Coloured Plant 
Organs. R. Fritscn (Zetisch. physiol. Chem., 1919, 107, 
165—175).—Various plants containing chlorophyll and other plant 
pigments have been examined for their phosphatide content. Only 
a small part of the total phosphorus could be traced to the 
phosphatides of the plants. In the leaves of the maple, the 
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phosphatide phosphorus amounted to 4°78%; in the leaves of the 
ash to 3°46% of the total phosphorus. No calcium inosinate was 
found in the green assimilating organs. In order to obtain 
phosphatides with the theoretical content of phosphorus, large 
quantities of tissue must be employed. In grass stored in silos, 
the phosphatides are almost entirely decomposed. 8S. 8. Z. 


Oxidising Enzymes. II. The Nature of the Enzymes 
Associated with Certain Direct Oxidising Systems in 
Plants. Murizn Wuetpate Onstow (Biochem. J., 1920, 14, 
535—540. Compare A., 1919, i, 361).—Solutions of certain com- 
pounds, such as catechol, which contain the o-dihydroxy-structure, 
tend to undergo autoxidation when exposed to air with the form- 
ation of peroxides. On addition of a solution of peroxydase to these 
peroxides, an oxydase system is produced which will give the blue 
colour with guaiacum. The autoxidation of the substances with the 
o-dihydroxy-grouping is accelerated by enzyme extracts of plants 
which turn brown on injury, and of which the juices turn guaiacum 
blue without the addition of hydrogen peroxide. Such plants have 
been found to contain a compound giving the “catechol” reaction, 
and it is suggested that they also contain an enzyme “oxygenase,” 
which accelerates the production of a peroxide. This enzyme can 
be separated from peroxydase by fractional precipitation with 
alcohol, although the converse has not been accomplished. 

In the cases which have been investigated, the oxydase system 
appears to consist of three components: a ‘catechol’? compound 
from which a peroxide can be formed, oxygenase which catalyses 
this process, and a peroxydase which decomposes the peroxide with 
formation of “active” oxygen. J.C. D. 


Oxidising Enzymes. III. The Oxidising Enzymes of 
Some Common Fruits. Murizt WHELDALE Onstow (Biochem. 
J., 1920, 14, 541—547).—The apple fruit contains the complete 
oxydase system (see preceding abstract). A large amount of the 
aromatic compounds of the fruit appears to be present in the form 
of a catechol tannin, which cannot be activated by the enzyme in 
vitro. The quince, pear, plum, greengage, and damson also con- 
tain oxydase. In the case of the banana, both skin and flesh 
appear to contain peroxydase and oxygenase, but the “catechol” 
substance is practically absent from the flesh. The fruits of the 
orange, lemon, and lime contain peroxydase in both the rind and 
pulp, but no oxygenase or “catechol” substance was found 
present. The raspberry contains peroxydase, but no oxygenase 
or catechol substance. J. C. D. 
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